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MEMORANDUM 

TO: 200-UP-2 Project QA Record March 4, 1994 

RE: GENERAL GC DATA VALIDATION SUMMARY FOR DATA PACKAGE: B09332-TMA-
611 (923-E418, Filename B09325.Gq 

INTRODUCTION 

This memo presents the results of data validation on data package B09332-TMA-611 prepared 
by the Thermo Analytical (TMA) laboratory. A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDlA I ANALYSIS 

009332 09/09/93 SOIL SEE .NOTE 1 
009333 09/10/93 SOIL 
B09336 09/10/93 SOIL 

:-..rote l. All samples were analyz.ed for kerosene 3Ccording to the 8015 Modified method. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following 
information as indicated below: · 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summarv of Data Qualifications - -
Attachment 3. Qualified Data Summary and .\nnotated Laboratory Repons 
Attachment -!. Laboratory :\f arrative and C:1ain-oi-C.1stody :Jocumentation 
Attachment 5. Data Validation Supporting :Jocumentation 

. DATA QUALITY OBJECTIVES 

Precision. Goais for ?recision 'Nere :net. 

- -
------

Accuracy. ~oais :or 3.ccurac:, 'Nere met. ~owever. :he .:omroi :imits :or:he-·rrratrix""spike·mu-- - - · · 
matrix spike duplicate ? ercent recoveries (MS/NISD %i\'i are not currently available and have 
been requested. The :v1S/MSD %R ·,vere 35% and 93 %, ~espectiveiy, thereiore, .no quaiifiction 
was required since the :ecoveries were considered acceptaole. 

Sample Result Verification. All sampie results were supported in the raw data. 

Detection Limits. Detection iimit 6oais vvere met for ail samp ie results as specified in the 
reference analytical method. 

Completeness. The data package was compiete for all requested analyses. A total of three 
sampies were validated in this data package with a total of 3 determinations reported, all of 
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Data Package ID: · B09332-TMA-611 Analvsis: General GC 

which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90%. 

MAJOR DEFICI'fu"JCIES 

No major deficiencies were identified during data validation which required qualification of 
data as unusable. 

MINOR DEFICIENCIES 

No minor deficiencies were identified during data validation which required qualification of 
data. 

REFERENCES 

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse 
Hanford Company, Richland, Washington. 

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
1993. Westinghouse Hanford Company, Richland, Washington. 
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GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS 

B - . Indicates the constituent was analyzed for and detected in the associated laboratory 
blank. This qualifier is applied by the laboratory. During the process of data 
validation this qualifier may be replaced by other appropriate qualifiers as defined by 
the validation procedures. The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample quantitation limit corrected for aliquot size, dilution and 
percent solids (in the case of solid matrices) by the laboratory. The associated data 
should be considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration reported may 
not accurately reflect the sample quantitation limit. The associated data should be 
considered usable for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. This qualifier may be applied 
by the laboratory to indicate a concentration which is less than the contract required 
quantitation limit (CRQL) but greater than the instrument detection limit (IDL). 
During data validation this qualifier may be appiied to indicate a minor quality control 
deficiency. However in either case, the associated data should be considered usable 
for decision making purposes. 

NJ - Indicates presumptive evidence of a constituent at an estimated value. This qualifier is 
normally applied to CC analysis data (such as organochlorine pesticide and PCB data). 
The associated data should be considered usable for decision making purposes. 

N - Indicates presumptive evidence oi a constituent. This quaiifier is normally applied to 
CC analysis data (such as organochlorine pesticide and PCS data). The associated 
data should be considered usable ior decision making ?urposes. 

JN - Indicates a temativeiy identified com;,ound iTIC; whose concentration and 
identification nave oeen determined to oe vaiid as a. iesuit oi data vaiidation. The 
associateci data shouid ::ie considered '.lsaoie :or :iecis ion making ?urposes. 

CR - Indicates ~he constituent ·Nas .maivzeci ior .inci :1ot detected. The concentration 
reported '.1as been quaiifieci as unusaoie due :o a major quaiity control deiiciency 
identified during data vaiidation. The 3.Ssociated data should be considered unusable 
for decision making purposes. 

R - Indicates the constituent was anaiyzeci for and detected. The concentration reported 
has been ~uaiified as unusable -:i ue to a ma_ior quality -:ontro i deficiency identified 
during data vaiidation. The associated data should be considered unusable for 
decision making ?Urposes. 
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SDG: B09332-TMA-611 

WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 
,I / ~ 1 / 

VALIDA~~TE: \.1arch 3, 1994 

COMMEi'ITS: GEi'\ffiRAL GC FOR KEROSEi~ 

COMPOUND QUALIFIER SAMPLES AFFECTED 

NO QUALIFICATIONS REQUIRED 

I 
I I ! 
I I I 

I 
I I 

I ! ! 

! i i 
I 

' 

. ! 

B-i 
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QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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C> 
C> 
00 

KEkOSEMI: 

Sa11,p# 
Date 

location 
Depth 
Type 

COlllili!lltl> 

809332 
9-9-93 

299 ·\J19 · 95 
60 . 00 . 62.50 

. . . 

. . . 
•· --- - --··- ··-

Rc::.ul t Q 
- --- - -----

MG/KG 5 .000 
---· ---- --·---- --

u 

809333 809336 
9·10 -93 9-10-93 

299· W19· 97 299·W19· 95 
50.00 . 52.50 74.80 . 77 .30 

. . . . .. 

. . . . .. 

Result Q Result Q 

5.000 u 5.000 u 
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TNA Inc. REPORT Wort Order• A3·09·02S 
Received: 09/14/93 Results by sa• ple 

SAMPLE 10 ~8~0~9=3=3~2'------------ FRACTION Q.1.!!. TEST CODE 8015NS NAME EPA 8015N EXTRACT. 

Date & Time Collected 09/09/93 Category 

~ C\_q- ~'-c\.-~ S 

la l..:) - 6 ~ ~ S 1 

HOOIFIED 8015 • EXTRACTABLE FUEL HYDROCARBONS 

I 

l 
C10 

Matrix: ~S~O_l~L __ 
Date Analyzed: 09/24/93 

Dilution factor: 1 • 00 

Concentration Units: mg/lCg 

Compound 
...... I 
Result 

Kerosene Range ND 

. C16 Jet Fuel Range NA 

C9 · C22 Diesel Rangel NA I 
I 
I 

NA I Hydraulic ~ange l 

POL I 
5 

NA 

NA 

MA ! 
I 

NO = Mot de t ec:ed 3t the spec i~i eo '.im its 

,=or:n 

I I I </- ::, I C,ij 
_l....._5, : ' 

~oo9 



" .. 
Received: 09/14/93 

TNA Inc. REPORT 
Results by Sa• ple 

York Order• Al-09-028 

- SAMPLE ID ~80~9~3~3~3,.,_ ________ _ FRACTION 02G TEST CODE 8015NS NAME EPA 8015M EXTRACT. 

-

Date & Time Collected ~09....._[~1_0-/9_3..--___ _ 

MODIFIED 8015 · EXTRACTABLE FUEL HYDROCARBONS 

I 
C10 

i 

Matrix: ~s_o_I_L __ 

Date Analyzed: 09/24/93 
Dilution factor: 1. 00 

Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

. C16 Jet Fuel Range NA 
I 

C9 . C22 Diesel Range NA 

Hydraulic ~ange l NA 
' 

i>QL 

5 

NA 

NA 

1u l 
I 

~O = ijot detec~ea a t the scec ifi ed ,i mics 

;: o r m 

' 
\ ~ C. ~ , ~-'"'-.-----~~ 

Category 

I. 0 1 0 



TIIA Inc. 
Received: 09/14/93 

REPORT 
Results by Sa• ple 

WorK Order I A3-09-02S 

SAMPLE I O _8~0_9:3:3~6 _________ _ FRACTION 03D TEST CODE 8015NS NAME EPA 8015N EXTRACT. 

-

~ 'i q_ - w \ C\. - '1. ':) 
·+L\.~ ~- l-+~s 

Date & Ti me Collected 09/10/93 Category 

MODIFIED 8015 · EXTRACTABLE FUEL. HYDROCARBONS 

C10 

Matrix: _s~o_t~L __ 
Date Analyzed: 09/24/93 

Dilut i on factor: 1-. 00 

Concentration Un i ts: mg/1:'.g 

Sample 
Compound Result 

Kerosene Range MD I 
. C16 Jet Fuel ~ange NA 

C9 . C22 O i ese l Range NA 

I 
Hydraul i c ~ange NA ! 

' 

PQ L 

5 

NA 

NA 

MA I 
I 

MO = Mot de t ected at :he s pec ifi ed li mi t s 

= o r:n 

vQ11 



ATTACHMENT 4 

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NAR...-qA,TIVE 

TMA/ARLI 

09-028 

WESTINGHOUSE HANFORD COMPANY 

September 14, 1993 

1.0 DESCRIPTION OF CASE: 

2. 0 

3. 0 

Four soil samples were analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA contract Laboratory Program (CLP) 
Statement of Work for Organic Analysis, Revision OLMOl.8. The 
Extractable Hydrocarbons in the Kerosene Range (K) were analyzed 
according to the SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B09332 AJ-0-9-0 2 a-o lA V SOIL 
B09332 MS .lU-09-028-0lB V SOIL 
B09332 MSD AJ-09-028-0lC V SOIL 
309332 . A.3-09-028-01D SV SOIL 
309332 A.3-09-028-0lG T,- SOIL :"\ 

B09333 A3-09-028-02A V SOIL 
309333 A3-09-028-02B sv SOIL 
B09333 MS A3-09-028-02C SV SOIL 
B09333 !1SD AJ-09-028-02D sv SOIL 
B09333 .~3-09-028-02G 3: SOIL 
309336 A.3-09-028-0JA 7 SOIL 
309336 .;\3-09-028-0JB sv SOIL 
309336 .;3-•)9-028-03D 3: SOIL 
309336 :1s .l.3 - ·) 9-02 8-,J 3 E :, SOIL 
309336 ~-!SD .;\3 - •)9-•)28-•JJ? 3: SOIL 
309335 .;J-•J9-028-04A 7 SOIL 

COMMENTS 

J • :. SH::::?P!NG AND JCC:."ME~l'l'~'l':ON : 

J . 2 .lliALYS:.S 

J. 2. l 7 0LM.TI!.:C: .lliAL:lSIS COMMEN'!'S 

:.ow :..EVEL .scr:..: 

~he samples ~e=e analyzed by hea~ed purge within ~he CLP SOW 
ho l di::1g :. .i.mes . 

-- 0 1 3 
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All of the QC results were within the limits specified by the 
EP.?\. CLP SOW. 

TUNES : 

All BFB tunes were injected directly into the GC/MS 
instrument. 

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the CLP sow 
holding times. Phenol was detected in sample B093 3 6 at a 
concentration that was below the CRQL. 

The matrix spike recovery of 2, 4-Dinitrotoluene in sample 
B09333MS was slightly above the QC limits. In accordance with 
the protocol, no further action was required. 

All of the other QC results were within the limits specified 
by the EPA CLP SOW. 

3. 2. 3 EXTRACTABLE HYDROCA..~BONS "KEROSENE RANGE" COMMENTS 

SEQUENCE NOTES 

The sequence was started on 09/16/93 and was analyzed 
according to the SW-846 Met.."l.od BOlSM. The initial calibration 
consisted of 5 different levels of the Kerosene standard that 
ranged from 200ppm to 2000ppm. The continuing calibration at 
the l000ppm level was injected amongst a series of samplas, in 
orde:::- to verify the inst::-wnent stability. The %RSD in the 
initial =alibration and the %Din ~he continuing calibration 
were below t~eir 20% and 15% limits, respectively. 

SAMPLE ~OTES : 

:.ow LEVEL sor:.. 

The samples -..,era ax-:.=ac'tad and analyzed =or extractable 
hydroca:::-~cns i~ ~he ~erosene range ¥ithi~ ~he required holdlng 
-:.i:rnes. ~pp:::-::xi:na-cal:f 20 q of each 3ample ·,;as ext:::-acted and 
concer."t.::-~~ad -:.c 3 ~L. 

There wera ~o hydrocarbons detected in any of t...~e samples. 
Sample 309336 was spiked with Kerosene and the matrix spike 
recoveries were 35% and 93%. A blank soike was oreoared at 
the same time, and :iad an 79% recovery. - - -

All of ~he QC =esults were within the limits specified by the 
SW-846 ~ethod 3015M. 

.. 0 1 4 
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''600083-

We certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release. of the data in this 
hardcopy data package and in the computer-readable data submitted on 
diskette is authorized by the Laboratorf Manager or his designee, as 
verified by the following signatures. 

r1~~ 
Nicole Roth "/.;;.~ /13 
CLP Program Manager 

;?"~~ ~rvu.J 
Maureen Parrish 1//:?. ~ /i? 3 
Project Manager 

~ 015-



Westinghouse 
Hanford Company 

Custody Form Initiator LE ROGERS 

./ (X_I 

CHAIN OF CUSTODY 

· · Corrpany Co~tact L E ROGERS Telephone =3..:..7..::6.,..-..:..7..::6.::.9.::.0 ___ _ 

.. ' , .. 

Project Oe~l~n~ti~n/S~mpl ing Locations · 

Ice Chest N6. ,. ,_ ,,, ··SM L 36t .... ' 
200-UP-2 Collection Date ~-q~·'1.;""'::) 

Fi cld Logbook ,II<>. . EFL-·! 091 · 
Offsite rrop~rty No. 

' ,. .. : .;::-_. 

' I. f , • •• , ' 

Bill of Lading/Air.bill llo. 

Hcthod of Shipment OVERNIGHT A IR srnv I CE 
Shipped to _..:,T.:..;M::..:A:,__ _________ _ 

rossible S~le llatards/Reinarks Kee SOIL) ~ 

I> 
2,2501111 

·J Qf,111\\ ,"! ,ZSQaL.. 
--4,250ml 

...,,,(l -I . 125ml 
~l"' ..,....-r:1,Sml 

l .,. ~~12Sml 
f ,.-i,t,Sml 
f "...Q ~ l, l0001nl (;:; 

S~le Identification 

P:r.LP;TAL K~tals,llg, Ti BOC\ ~'3~ 
Gs:VOA ctr · 
nG: Semi ·VOA CLP 
G:llninn~ r , Cl,S04 (EPII 300.0) 

P/G:llniom, 1102,IIOJ (EP/1 JS3.2) 
G:Cynnide CLP 

Gw:Kerosene (801SH) 
P/G:Gro~~ :ilphn/bet~ cer-10), GM'fll,, Spec to include,c~-134,Cs·137,Co·60,Eu·152, 
Eu·151,,Eu·t55,l:•✓.0,Ru·106,11.,-22 (RC-30), Total Urnniun (Ell·OlC) U-235,U·ZJl,,U-238 (EP·70, Er-71, Er•S) llp· 
237,(RC· IOTA, RC-622. er-5) ru-230,ru-239/21,0 (EP·OO, EP·Ot, EP,.5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-21,, RC-604) Am·24t,Cm·244 (EP-80, EP-90, EP-91, EP-92, EP·93, EP·S) Se-79 i~ 

\ ~"il'j-8,i~~~~..+M..-+!ff-f-i--~-!::~+ m~ ~3 s I ~~~::: c:;~g:•~~~ lktals,llg,fi iO..ffi 
( • .. ,..•~2~S,1,11Q,aa4..( _.;2;u;G;.;•,.s;,111em111;iwJo1\f11;1QAO ..,,.nlef'P- (J7i'\ a , 

.,, 12-:ml ,. • . ,. ,., ,.g, '""• :::99_,, ~-\0- • n) 1 --.:?-- ·,111anc t,,. ,,. .. 1:11""" ... o 

:;&"'- 1
, •35.,.l o,u;,,uionc '107 '103 tiP1 353.21 

~..-, 1, i2Sml ;,c;11nida ,.., P 
,\O_..-, a.1 • , ... ;., GA .. Kc1oscI,1 (-80-1511r-

..1z. ;ggg•l P;'8.61ssc aloh:,/bet: (&P HJJ, b ::::., 9pec to i11clt:tdc,bo lll 1 C! 1Ji",6a h9,Et1 152, 
-Cw •;c,;-, 1i5,IE 16,"a 106,ii:C·22 {kt-..,0), IOC5l Ui,iiilClfl (ER•Olt) 0-~35,0-23Z,0-2.6 (EP iQ, CP 01, CP j) lfy:r--
2l .. ,(RG ·01,, Re 62<. EP S) rw ~10,P,: 11012<,9 {EP 60, EP-6(, ci'·S), .t, ("C ZS, ~e 685) !t '" <"C 306, RE a... 

303, ~e :lo,, RG 3'81.) r, QQ (RC-71 I ?C-604) Om 2l 1
,-... Zt', (f!I' ao, ·-' •90, ;P-~t. d 9Z, .... P ,,, ep:~, le~ 

3) 
1,250ml 

t .ZSOml 
1, 125ml 
1, 125ml 
t, 125ml 
1, 125ml 

t, :oooml 

r:CLP;TAt Hctals,"g,Ti 

:1G:SC111i -VOii ctr 
G:llnion~ F,Cl,S04 (EP/1 300.0) 

f'/G:llnion~ 1102,llOJ (EP/1 353.2) 
G:Cy:midc CLP 

r.w:r.cro~r.ne (0015H) 
r/G:Gros~ alphn/b-.?ta (EP-10) , G~nrn., Soec 
eu-15',,cu·155,i::-,,O,Ru-106,iln·22 (Rr:·30), :otal ur~niun (EA-•JlC) U·Z35,U · 23l,,:J·238 \ 
237,(RC·iOIII, RC-622, :P-5) ru-230,rv-23?/21,Q (EP·IJO, :P-'31, :P·5) 1-:29 (RC-25, ~C-605) Sr- · C-306. ~c -
303 RC-309 RC-304 Tc-99 RC-24 ~C-604 ~~-241 :m-244 1EP-IJO :?·90 :P·Ot :P·92 : P-03 :?-; 

,. J Field Trans fer of cu~tody 

Rel inqui~h.ed by: 

Rel inquishcd by: 

Disposal Hcthod: 

Comnents: 

A-6000-1,07 <12/90) tF.r) ~ero6t 
Chain of Custody 

Chain o{ ~ossession 

. ,. ::.:> 

~

ce ved by: / ,I . 
I""'-. " I ,. / -' , ,. . . ____,;;- I , • /(,....r-c.! _s....., 

I . ~\.,,4,a- ' I 

ieceived by: 

P.eccived by: 

tin.ii Samole 'Disoosi tion 

Oisposcd by: 

:sign and Print 11:imcs) 

Jate/T ime: /ti r...., ti 

, )ate/Time: 
I 
jC_ ✓-93 /t.'>:!72', 

Date/Time: 

Oate/T imc: 

Date/f ime: 

.. 0 1 6 
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• Westingltouse 
_ Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator LE ROGERS 
COfflJany Cont.:,ct LE ROGERS Telephone .::;.3..;..7..;::6_-..:.7..:6:...:9:...:0;...._ ___ _ 

Project Ocsign.:,tion/S~ling Locations 200-UP-2 Collect ion O.ite ~ -\ 0-'13 
Ice Chest No. ~ML 366· Field Logbook llo. EFL--1091 

Bill of L.:,ding/1\irbill No. Offsite Property llo. 

Method of Shipment OVERNIGHT AIR SERVICE 
Shipped to __ T._.MA..._ _________ _ 

Possible Soq,le lla:tards/Remarlts Keep samples at 4C (SOIL) @6le W:Tec:[EI) 

.-,.,250ml 
✓,2s0m1 

~250ml 
.+-, 1c!Sml 

...-r. 1,5ml 

I 

r:CLP;Tl\l Het.:,ls,llg,Ti 
Gs:VOA CLP 
nG: SCllli ·VOi\ CLP 
G:llninm; r ,Cl ,SO'• (EPII 300.0) 

P/G:l\nions N02,II03 (EPA 353.2) 
G:Cynnidc CLP 

Saa.,le Identification 

• t r") 

,...,., 1c!5ml 
--1, 125ml 
.,..r;10001nl 

Gw:Kerosene (8015H) 
P/G:Gro~s nlphn/beta CEP·lO), Gnlffll., Spec to includc,C~·,34,Cs·137,Co·60,Eu·152, 
Eu·151,,Eu·155,,::-t,O,Ru·106,lln·22 (RC-30), Tot.:,l Urnnium (El\·01C) U·235,U·231,,U·238 (EP-70, El'·71, EP·5) tip· 
237,(RC-1011\, RC·622. EP·S) ru-230,ru-239/240 (EP·OO, EP·Ol, EP·S) 1·129 (RC-25, RC·60S) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc·99 (RC·24, RC-604) l\m·241,Cm·244 CEP·OO, Er·90, EP·91, E1'·92, EP·93, EP·S) Sc·79 

l 
~ ,..-, , 250ml 

,...._j --1 ·, JS9• 1 
J _...., , •• 250ml 
,,i:;f;""' ..-t, 125ml 
Jtl-"" _..,. 125ml . . 
"-id·j.;·-1, 125ml 
t ,r, 125ml 

3) 

-1.1ooom1 

1,250ml 
l ,2501nl 
1,250ml 
1, 125ml 
1, 12Sml 
1, 125ml 
1, 125ml 

1, 1000ml 

l':CLl';TI\L Hetals,llg,Ti S09 :S"'2:J(:. 
Gs:VOII CLI' 
aG:S'!ffli•VOI\ CLP 
G:Anions F,Ct,sot, CEPII 300.0) 

f'/G:Anions 1102,1103 CEPII 353.2) 
G:Cy11nidc CLI' 

Gw:Kcroscnc (001511) 
P/G:Cros~ alpha/beta (Er-10), Gnnmn Spec to includc,Cs·134,Cs·137,Co·60,Eu·152, 
Eu·154,Eu·l55,K·40,Ru·106,lla·22 (RC·30), Tot.ii Ur.inium CEl\·OlC) U·235,U·?.34,U·238 (El'·70, El'·71, Er•S) lip· 
237,(RC-1011\, RC-622. El'·S) ru-230,ru-239/240 (Ef'·80, EP-61, EP·S) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC · 
303, RC-309, RC-301,) Tc·9? (RC-24, RC-604) l\m·241,Cm·244 cer-oo, EP·90, EP-91, EP-92, er-93, er~s, Sc-79 

l':Clr; 11\l 1-letals,llg, Ti 
Gs:VOI\ Clf' 
.iG:Semi·VOI\ CLP 

G:Anions f,Cl,S04 (El'II 300.0) 
P/G:l\nion-: NOZ,1103 (EPII 353.2) 

·G:Cyanide CLP 
Gw:Kcrost-n ) 

P / · s J lph.:,/bct.:, (EP· 10), ,:;.~inn:, Scee t o i ncluac:, Cs· 13',, Cs · 137 , Co·60, .:u· 152, 
cu·151,,Eu·155,K·'•0,Ru·106,U:i·27. (RC-30). Tot.ii Urnnium (El\·01CJ U-235,V·231,,U·230 (EP·70. EP-71, :r •S) Up· 
237.(RC-1011\, ~C-622, EP-5) ~u-230,ru-239/240 (EP·OO, er-~,. :P·5) t·i2? (RC·25, ~C-605) jr-90 (RC·306, RC· 
303, RC-309. RC-304) lc-99 rRC·Z4, RC-604) ,\m•241,C:m•244 rer-ao, EP-90, ~P-J1 1 !:P-02, ~?-03, EP·5) ';e-79 

[] Fi-eld Tr;:m,;fcr ,,f Cu~tody Chain of ;"osses5ion (Sign and Print 11nmes) 

i!el inquished by: 

Relinquished by: 

Disposal Hethod: 

COllffll!nts: 

A-6000-1,01 <12/90) tF.rJ ~Ero6t 
Chain of Cu,;tody 

Received by: 

Received by: 

li nal S.ioole Oisoosition 

Disposed by: 

c>ntc/T ime: 

q, · _✓::;:;-q-;;, 

0.1t0?/T ime: 
i . q 
: 9-!· 41 - . :s. 

O:ite/T ime: 

Date/Time: 

Oate/T imc: 

\JO 1 .. ... { 
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A 

VALIDATO 

CASE: 

• 8010 

• 81S0 • 8151 

• • 

WHC-SD-EN-SPP-002. Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

B C 

LAB: DATE: 

D 

SDG: ~c9~"9--~ 

ANALYSES PERFORMED 
• 8020 • 8021 &140 

• WTPH-HCID • WTPH-G • WTPH-0 

• • I • 

8141 

• 
• 

1. DATA. PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 

r:;:;:;_ 
• • . ~No N/A 

Is a case narrative present? . .cfil') No N/A 

Comments: ----------------------------

2. HOLDING TIMES 
Ares.ample holding ti mes 1c:~ptab i e? . . . . ........ .@ No N/A 
Comments: ----------------------------

vQ19 
A-10 



• l.E'~ 
~ 
C"-....! 

rj: 

"""""" ~ 
~ 

.. WHC-SD-EN-SPP-OO2, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
3.1 INITIAL CALIBRATION 
Was an initial calibration performed? ..• .@~ No 
Are %RSD values for calibration or response 

factors acceptable? ••••••••.• .... ® No 

N/A 

N/A 
Comments: ----------------------------

3.2 CONTINUING CALIBRATION 
Was a continuing calibration check performed? .. 
Are %D values for calibration or response factors acceptable? 

.©No 

-®No 

N/A 
N/A 

Comments: ----------------------------

4. BLANKS 
Were laboratory blanks analyzed? • , .. 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? .... . 
Are field/trip blank results acceptable? 
Comments: 

. . @) No N/A 
. (yes__.J No N/A 

Yes ® N/A 
. Yes No@) 

----------------------------

~- ACCURACY 
Were surrogates analyzed? .•... . . 
Are surrogate recoveries acceptable? 
Were MS/MSD samples analyzed? .. 
Are MS/MSD recoveries acceptable? . 
Were LCS samples analyzed? . . 
Are LCS recoveries acceptable? 

A-11 

.Yes(£>@:; 
• Yes No NV re-• • • l.1.es.-) No N/A 

... U§) No . N/A 
Yes @ N/A 

. . Yes No<£) 

~020 
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WHC-SD-EN-SPP-002, Rev. 2 

6. PRECISION 
Are MS/MSD· samp 1 e RPO va 1 ues acceptab 1 e? • • 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 
Comments: ----------------------------

7. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 

~~ . . ~No N/A 
~ J No N/A 

Comments: ___________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Do results meet the CRQLs? •. •• .. ••. . . 
Comments: 

~No N/A 

~No N/A 
. ~No N/A 

----------------------------

\.021 
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METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
BO9332-TMA-611 (923-E418, Filename BO9332.MET) 
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MEMORANDUM _ 

~ZQO 
TO: 200-UP-2 Project QA Record March 2, 1994 

FR: Susan Winter, Golder Associates In~k . ___ . 

RE: METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE: B09332-TMA-611 
(923-E418, Filename B09332.ME1) 

INTRODUCTION 

. This memo presents the results of data validation on data package B09332-TMA-611 prepared 
by the Thermo Analytical (IMA) laboratory. A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATI:: ~EDIA ANALYSIS 

809332 09~,'93 SOIL SEE NOTI:: l 
809333 09/10,'93 SOIL 
809336 09/1()/1}3 SOIL 

Note 1. All 5ampies were analyttd for CT.P TAL meta.ls, titanium and cyanide. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide +he rgllowin~ 
information as indicated below: · ~ r"2 ~ •: ; -,:"'.' -~ 

· Attachment 1. 
Attachment 2. 
Attachment 3. 
.-\ttachmem -!. 
.'\ttachment 5. 

.. 
Glossary of Data Reporting Qualifiers -~ Summary of Data Qualifications _ . 
Qualified Data Summary and .-\nnotated Laooratory Reports 
L.aboratorv Narrative and Chain-of-Custody Documentation · 

,I - - · - ~ 
Data Validation Supporting :Jocumemarion 

- ·.-- - - - - ·- · 

, ...... . 1--c .,, .... ...... .. . 
,-_ ... ,..., • . • ·t - \- ·-- ' 

DATA QUALITY OBJECTIVES .. -. \ ... . -----
Precision. Goais for :,recision were met with :he exceotion oi :he deiiciencies identified ' . 
below. 

Accuracv. Guais ior accuracv were met with the exceotion of the cieiiciencies identified . . 
below. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sampie results as specified in the 
reference anaiytical method. 

Completeness. The data package was complete for ail requested anaiyses. A total of three 
samples were validated in this data package with a total of 75 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90%. 

1 1.001 

-- .. :-... . 



Data Package TD: B09332-TMA-611 

MAJOR DEFICIENCIES 

Analvsis: Metais 

No major deficiencies were identified during data validation which required qualification of 
data as unusable. · 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data as estimated. 

Laboratory Blanks 

• 

Matrix Spike 

Beryllium, copper and antimony were detected in the laboratory blanks at 
concentrations greater than the IDL but less than the CRDL. Attachments 2 
and 5 provide a summary of the samples affected, data qualification applied 
and supporting documentation. 

• The matrix spike percent recovery (MS %R) for antimony and manganese were 
unacceptable. Attachments 2. and 5 provide a summary of the samples 
affected, data qualifications applied and supporting documentation. 

Laboratorv Duplicate 

• The laboratory duplicate relative percent difference (RPD) for barium and 
manganese were unacceptable. A.ttachments 2 and 5 provide a summary of the 
samples affected, data qualifications ap!Jlied and supporting documentation. 

REFERE~CES 

WHC 1993a, Vaiidation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order 5-94-18, December 14, :993, Purchase Order :v1073iSO. Westinghouse 
Hanford Company, Richland, Wasnington. 

WHC :993b, Data ?alidation ?roceciures :or C:1ernicai .\naiyses, WHC-SD-EN-SPP-002, Rev.::, 
1993. Westinghouse .:-ianforci C.:,mpany. Jicnianci. Wasnington. 

~002 
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GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ-

BJ -

Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation. the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making ?Urposes. 

.. 004 
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SUMMARY OF DATA QUALIFICATIONS 
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SDG: B09332-lMA-611 

COMMENTS: MIITALS 

COMPOUND 

BERYWUM 

COPPER 

ANTIMONY 

MANGANESE 

- BARIUM 

MA."l"GANESE 

I 
I 

I 
I 

I 
I 
I 
I 
! 

l 

I 
I 
I 
I 
I 

WHC-SD-EN-SPP..Q02, Rev. 2 

DATA QUALIFICATION SUMMARY 
~t~ / 

/':<gp / -
VALID,-~ ; .~u ..,,.TE: March 2, 1994 

:,c.:...; 

QUALIFIER SAMPLES AFFECTED 

u B09332 
B09333 
B09336 

u B09332 
.. B09336 

. . 

UJ B09332 
B09333 
B09336 

J B09332 
B09333 
B09336 

J B09332 
B09333 
B09336 

J B09332 
B09333 
B09336 

I 
I 
i 
I 
I 
I 

I 
I 
i 

' I 

i 
j 

i 
I 
i 

! 
i 

I 
I 

I 

8-7 

PAGE l OF 1 

.. 

REASON 

PRESENT IN PREP. BLANK 

PRESENT IN ICB, CCB, AND 
PREP.BLANK 

MS SPIKE -%R <75% Bur >30% 

MS SPIKE %R >125% 

DUPLICATE SAMPLE RESULT 
GREATER nIAN :2xCRQL 
AND RESULTS <SxCRQL 

LABORATORY DUPLICATE 
RPO our OF CONTROL 
LIMITS 

I 

I 

I 

I 
I 
I 
I 

I i ! 
I I 

! I 

I 
I 
; 

I 

i 
i 
I 
I 

i I 

! 
I 

I 
I I I 

I 

~oos 



c::::i 
,:-....,1 
'-Ci -• 
L._~ 

~ 
k~ 

~ 
~ .... , 
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QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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r 
0 
b 
GO 

Valid.ited Data Sl11111e11·y, Data P&ckage: 809]]2-lHA-611 
----- ----·--· - ··· - -· 

Sc111if'M 809332 
Date 9-9-93 

location 299-1119-95 
Depth 60.00 - 62.5 0 
Type 

Cc,nn,ents 
·-·-----

Par11111<!ter Units Result Q 

--·--- ---·-- ------
ALUHINUH HG/KG 4920.000 
ANTIMONY HG/KG 2.600 UJ 

ARSENIC HG/KG 2.700 
BARIUM HG/KG 45.900 J 

111:ltYLL IIJH HG/KG 0.330 u 
CAOHIUH HG/KG 0.260 u 
CALCIUft HG/KG 7440.000 

CIIIWHlllft HG/KG 10 . 100 
COllALT HG/KG 5.700 B 
COPl'ER HG/KG 12.400 u 

IIWII HG/KG 11400 . 000 
HAU HG/KG 2.800 

HAGlll:SllJH HG/KG 4150.000 
HANGAUESI: HG/KG 186 .000 J 

HEltCURY HG/KG 0.050 u 
NICKEL •JG/KG 9.600 

l'OIASSllJH HG/KG 1:155 .000 II 
SEI ENIIIH HG/KG 0.460 u 

SILIIElt HG/KG 0.800 B 
SOOIUM HG/1.:G 179.000 B 

TIIAIIIUM HG/KG 0 .440 u 
1/AUAOllJH HG/KG 24.500 

ZINC HG/KG 26.600 
CYANIDE HG/KG 0 .510 u 

l ll AIHllH HG/KG 754.000 
-- ------- - -- - ---· -· 

/'J/J., ~zzr- 162 J .,. ;J ... .. J.. ~ 

B09333 B09336 
9-10-93 9-10-93 

299-1119-97 299-W19-95 
50.00 - 52.50 74.80 • 77.30 

--· ... 
... . - -

Result Q Result Q 

7710.000 4880.000 
2.700 UJ 2.600 UJ 
3.900 3.300 

84.800 J 42.000 J 
0.380 u 0.210 u 
0.270 u 0.260 u 

9330.000 7960.000 
10.300 7.200 
8.900 8 5.700 B 

12.800 11. 100 u 
17000.000 12500.000 

4.800 2.400 
5260.000 3990.000 
341.000 J 184.000 J 

0.050 u 0.050 u 
9.500 5.800 B 

1530.000 729.000 B 
0.480 u 0.460 u 
0.540 u 0.520 u 

146.000 8 172.000 B 
0.460 u 0.440 u 

35.700 26.700 
37.500 26.100 
0.520 u 0.470 u 

1040.000 831.000 



WESTINGHOUSE/HANFORD 
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INORGANIC ANALYSIS DATA SHEET 

~q~ - ~,C\- '"\_5 
be - 6~.S' 

SAMPLE NUMBER: 

809332 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SK INER Case No. : N3-09-046SAS No. : SDG No. : 809332 

Matrix (soil/water): SOIL 

Level (low/med): LOt.J 

Lab Sample ID: 5309104-01 S 

Date Received: 09/15/93 

'- Solids: 

---· 

97.9 

Concentration Units (u g/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte :concentration:c : Q 
I I _______ , _ , ---

: H29-90-5 :Aluminum--+' 4920 : : :P: 
: 7440-36-0 : Antimony + 2. 6 :-,;-:- N : P : ~ 
:7440-38-2 :Arsenic < 2.7 :P 
:7440-39-3 :Barium -r' .'..5.9 :--t • ;,:::, :-S-
:7H0-td-7 :Beryllium.;., 3.33:-5-+ ; p ; U.. 
:744 0-43-9 :cadmium ,f" ~.26:u: 
:7440-70-2 :calcium ~ 74~0 
: 7440-~ 7-3 
: 7440-48-,., 
: 7440-50-8 
:7439-89-6 
; 7439-92-1 
:7439 -95-4 

:ch romium --r 
:cobalt .,;--
:copper 
: Iron 
: Lead / 
: Magne s i cim-< 

: 709 - • 6 -S : :1anganese.:
: /{.30-~7-6 : ~erc:,;r y / 
; 7H0-J2-0 ; :'.Ji ,: :<e : ./ 
: 71.40-09-7 : Por:ass: ·.Jm / 
:7782 -49- 2 :Selenium ✓ 

;744 0-22-4 :Silver 
,7440-23-5 :soa ium 
,74.4.0-28-0 : ".'ha.i l ium4" 

: 7~~J-~2-2 : ~anacium ✓ 

: 7,1..~J-3: -~ r:: ani um ✓ 

UL~ 
- ., 
:i. ' 

1 2. !. 
: 1 ii.00 

") ' - • :i 

:. : 5 J 

:36 

: 8: 
,__. 
I I 

I I 
I I 

'--: .'·JS: 

J . '.J 5 ; 'j : 

:i ::; 

.) • '4' Q; lj : 

J. 30 : 3 : 
:79 

: ~ . ., 

.: s . :, 
, 

' 'J I 
' ..) I 

•.J • .., - ..I l 

' O 
I' 

• o 
'. 
: p : i..\. 
;p 

0 

-~ 
? 
:, 

' :, 

' :, 

:, 

:, 

.- ' ._...., : 

· ,=, 

Color aetore: 3ROWN ':'xrur~: 

Col0r After : 3ROWN -: : 3 r :. : ·1 ~ f : ~ ~ : ~r~:r~c:~: ·rES 

~ORM - : N ILM02.~ 
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WESTINGHOUSE/HANFORD 
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INORGANI C ANALYSIS DA TA SHEET 

~~ q °'- -~ \ C\ - 'l 1-
s ~ - s ~ .. s' 

SAMPLE NUMBER: 

80 9333 

Lab Name : SKINNER a SHERMAN LABS . Co nt r act: 68-D0-0108 

Lab Code: SKINER Case No . : N.3-09-0t.6SAS No . : SDG No.: 809.3.32 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

Lab Sample ID: S309104-02 S 

Date Received: 09/15/93 

% Solids: 92 . 1 

Concentration Units ( ug/L or mg/Kg dry weight ) : MG/KG 

: cAS No . Anal yt e :c oncentra ci on : c : Q :M : ~ 

: 7429-90-5 : Aluminum -r 
: 7440-36-0 :Antimony-+' 
:7440-38-2 :Arsenic .{"" 
: 7440-39-3 !Barium ~ 

: H40-41-7 :Beryll i um-+-" 
: 71.40-t..3-9 : Cadmium -f"" 
: 7440-70-2 : Calcium -+"" 
: 71.40-47-3 
: 71.40-48-C. 
: 71.40-50-8 
: 74-39-89-6 
: 74-39-92- 1 
: 7439- 95- t. 

: Chromium -+-
:coba l t ..-f" 
: copper 
: Iron 

.;,-
I 

.;.-
I 

: Lead -+-" 
: Magnes i !.Jm-f'"" 

: 743 9- 96 -5 : ~an ganese-""'" --
: 7 ~ t. 0 - 0 9 - 7 : P o t :: s 5 : 'Jill~ 

: 77 32- -,- 9 -2 : Se l e nbm ../ 
: 7t.... 0- 22 - 4 : Silv er 
: 7H 0- 23 -5 
: 7 H 0- 28 -0 
' H.:..J- -, :- 2 

: soci ·.J :n --:
: -:- ha l::.um / 
: '/an a c i '.J m .-

_, ___ _ 
7710 

2 . 7 -H;-:' N 
3. 9 

U .3 ' I X ;--; 

(} . 3 8 :--3-t 
~.2 7:u : 

: ~ ' 3 
3 . 9 

!2 . 8 
17000 

: 8: 

.:. • 3 I 

... ... 
J . J 5 : U: 

.J . ~a: :J : 

J. ~t.: ~ : 
: .:. 6 : 3 : 

) . :6 ; lj : 
~ ~ . I 

! 

J. 5 2: 1J: 
i J "' J 

I _ , 

; p :G:S° 
:P 
:P :-:S
: p : \.J, 
:P 
' O 
I' 

' O 
' I 

' O 
I ' 

: "' 
' I 

: cv : 

: ? 

• o 
' ' 
: ? 
:P 
' ? 

: c~; 
' O 
. ' 

- ·----
Color Be f ore : 3ROWN : : ar i :: Y 3e f0 re : ex:u re : :'.J ARSE 

Co l or After: 3R OWN :: .: r:. : ·1 ~f: ~r: ~ r : : 7 a c t 3 : '( ~ S 

Commenrs : 
STO NE S 

;:- ORM . - : ri IL M02, l 
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WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

80 9336 

Lab Name: SKINNER & SHERMAN LABS. Co ntract: 68 -00-0108 

Lab Code: SKINER Case No.: N3-09-046SAS No . : SDG No. : 809332 

Matrix (soil/water): SOIL Lab Samp l e ID: S309104-03 S 

Level (low/med): LOIJ Date Received: 09/15/93 

% Solids: 96.9 

Concentration Units (ug/L or mg/Kg dry weight ) : MG/KG 

=r' 
('.,J :cA S ,\Jo. Analyte :c oncentration :c: Q : M ' u__ 

'° 
I --rt :7429-90-5 :Aluminum ,/ G.880 :P ..n ' 

C'-,..J_ : 7H0-36-0 :Antimony ...Y 2.6 ~ N • o : I_,~ 
It'-! ' ' 

: 7G.G.0-38-2 :Arsenic -t"" 3.3 :P 
"""-'::, : 7G.G.0-39-3 : Barium y G.2. 0 H • • o :~ ' ' I - :?t.t. 0-G.1-7 0.211+: : P : v-... ~ : Beryllium--t" 

: 7H0-43-9 :c admium .,,.. 0.26:u : : p I 

; 7H0-70-2 :calcium _;,' 7960 : P 
: H .. 0-4 7-3 :chromium >' 7.2 :P ' 
: 7H0-48-4 :c obalt -:"" 5. 7 : B: ' ::, 

'I 

: 7G.G.0-50-8 :c opper --r 11. 1 - • o ,. ' 

I ' ' '\.A,,. 

: 7439-89-6 : Iron ·-' 12 500 :P 
: 7439-92-1 :L ead ..y 2. G. ' '::, 

'' 
: 7G.39-95-4 : :-, a g n e s i u m-i""' 3990 ; ? 

: H39-96 -5 : ;-, a n g a n e s e.< :3~ '- \J • : p ~ 
' 

: :-t.39-97-6 ; i1erc:.ir y - ~.0s :~J : I ,..q l 
I "" ,t ' 

: 7H0-02-'<l : Nicke l / 5. 3 : 3: ' ::, 
'' 

: 7HO-J9- 7 '. ?'JC3S3i 1J r..< r:.a ' q ' :P ' 
'" ' 

: 7782-49-2 I ,.. \ • .~e.e n1um ,/ a ... 6 : u: '. ? ' 

: 7H0-2::?-i ' Silver ~ J. 52 : U : '::, 
'' 

: 7G.G.0-23-5 : soaium __.,,. . ~" : 3 '. ' 0 ' .;,_ I ~ 

: 7!.4.\:l-:5-0 ; Th al~ i •.Jm / ~. :. .. : j : ·; p ' 
'. 7~~3 -,,,-2 : '/ a n a d :. :.i :n - 2:, , - ' ::, 

: 7J.Y.~--,6--, , : : :1 C - 2:i. ' :::, -
.C J 3niJe ,/ J . ~ It! 

• : • ' # ' :A ; 
. 7G.i.0-32-6 , '; i :an it.,; m _;.- ~ .3 ~ ' ::, ' ' 

Colo r 3efore: 3ROWN Clar:ty 3efore: Texture: :OA RSC: 

Col or · . .\f ':er: 3RO~JN : 1ar:: '/ .. " -~,.... -\ I - .., • • Arcif3cts: ve:s 
\ 

Comments: 
' ,- c\ \J cc:.·_"-.....,-..... e . 

:3iONE:. ~- j' l I • 

/ ,< ' ✓:r. l-'"'Z:.: 3~~~ 
~ 

:"ORM - IN ILM02. 1 
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LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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llviA 
Thermo Analytical Inc. 

Skinner & Sherman Labs., Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham, MA 02254-0521 

(617) 890-7200 r;::::=====~:::.:.:.:-::-···--·· - ·- ·- ·- . - ·- -- - - . --- ··- -·- ---- ------ - ·- ·- ·- -·-··-- : 
FAX (617) 890-3883 ; i 

'. 
I ' 
'j . ' 
'.' 
'. 
• I 

!l 
i I 
i I 

October 21, 1993 

TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

- ·--1 __. 

Quality Control Narrative 

Scope 
Three (3) soil samples were submitted ·to TMA/Skinner & Sherman 
Laboratories, Inc. on September 15, 1993 from TMA/Norcal. The 
samples were analyzed for the . USEPA CLP Target .i\nalyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S309104. 

Methodology 
The samples were prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program Statement of Work 
ILM02. 

Discussion 
All quality control requirements were met for the samples with 
the following exceptions; 

The digestion spike recovery for antimony and ~anganese exceeded 
control limit requirements. 

The laboratory duplicate :or ~arium and ~anganese axceeded 
control limit requirements. 

Please feel :ree to call if ~here are any questions concerning 
this package. 

Respectfully submit~ed, 

. i-J-- .Al ~ 
TMA/SKINNERA~ SHEIDA.AN .:.ABORA~ORIZS, 

)(f /4v-tl,\ U'v-t,Y£.U..A.. 
Steven R. Provencal 
Lead Chemist 

INC . 
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\'Vestinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator. L E ROGERS 
Co,rpany Contact .. -·.!::L--.!::E~R,:::O,:::G.!::E.:..!R.=.S ___________ _ 

Project Design~ti~nfs.impl ing L~cations· · 

le~ Chest i.t6-::• '- ·~•·:· siv7 -L 366 .. _: 
.. •. r • . •.. · . . 

Dill of Lading/Air.bill llo. 

200-UP-2 

11ethod of Sl;fpment OVERNIGHT AIR SERVICE 

Shipped_ to TMA 

Telephone 376-7690 
-"---------------'------

Collection Date <j-q-·q_~ 
Ficld Logbook ,llo . _ EFL-·1091 · 
Offsitc rropcrty llo. 

rossible s-.,le llazards/ReNrks Keep samples at 4C {SOIL} \..nQE DE-:I:€C:::W,bf: 
1) 

_2,2501nl 
"J~"'4t~'~-259 L 

~.250ml 
-i, 125ml 

--r.:1,Sml 
c,-<\~125ml 

S~le Identification 

P:i.LP:TAL H~tllls,llg,Ti BOC\~'3~ 
Gs:VOA CLP 
nG:Scmi·VOI\ CLP 

G:A11inm; r ,Cl,SOI, CEPI\ 300.0) 
P/G:l\11iom; IIOZ,IIOl CEPA 353.2) 

G:Cynnidc CLP 

_l (.)f._ • ' 

·· • ... . , . 

- ,...-, , 125ml 
~ '· 10001111 

G11:l:erosene (8015H) 
P/C:Cro~~ nlphn/beta (EP·lO), G.lffln:1 Spec to includc,C~·,34,Cs·137,Co-60,Eu·152, 
Eu·151,,Eu·15S,i::•'•O,Ru·106,lln·22 (RC·30), Tot;il Urnniun (EA·OlC) U·235,U·23',,U·238 (Er•70, EP-71, er-5) llp• 
237,(RC·IOIA, RC -622, !P·S) ru-230,ru-239/2/,0 (EP·OO, EP·Ol, EP·S) 1·129 (RC·ZS, RC-605) Sr·90 (RC-306, RC· 
303, RC-309, RC-304) Tc·99 (RC· 2l,, RC-604) Am·241,Cm•2t,t, CEP·80, EP-90, EP·91, EP·92, EP·93, EP·S) Se·79 

~ _.J..,,,...1~2~s111111+-l ... 12i<,,~'Qrt1.,,,, ~" 1.1i o:11:ou:c....w•10J<2:..,.uuoo.3~.~EPI'-"~ • .,;.,.;;,;,-.,-,:z-,~ 
~,, 1, I25:..l ,.,,,.,nicfa CJ P 

\-\ (r ...;., 1.,Lr,l1~ .. ~~•--ll---'(Ql1=Qr:'. te-leee,1~orss~ci..1.eM(-880.Q.l~S~llt1r--
..l, l QQg,.l P/8.6rs;;c 2lpl12/h2ta Cl:P 16), be.:za 3pec to i11clttdc,bs •zr, .. 9 i3i,be &Q,E~ 152, 

tw ·;:<,Gw i;i,1( "'·"a 106,h:C·22 (KC•.)O), (d(Jl di diilUri (EX·OIC) 0-23S,0-23Z,0·2Je (EP 19, EP ,,, CP 5) ftp 
:Zl7. (AG 1011, Re 622, CP 3) Pw 11D,Pr.a "'tJQ,<2(9 (EP ~o. EP-81, EP-5) i 1z, ,. il!C ZS, "e 695) ,, 9Ct (ftC 386, RC -. 

-383, ilE Je,,, RG 381.) r, QQ (RC·?G, ?C·&ol) ,, ,,,,: ... ctr, cer eo, !I 90, Ei'·}I, ::I 9t, !f' 9J, !1"9; 3e=1' 

:n 
1,250ml 

t ,250ml 
t, 125ml 
1, 125ml 
t, 125ml 
1, 125ml 

1, 1000ml 

r:CLP:TAL l·lctals,llg, Ti 

;,G:Scmi · YOA CLP 
G:Anions F,Cl,S04 (EPII 300.0) 

P/G:Anion,: !102·,!I0.3 (EP/1 353.2) 
G:Cy:inide ClP 

r.11:r.cro~r.nc (0015H) 
P/G:Gros,: ~lph:,/b<?ta (EP -1 0), G;,m~, Socc 
Eu· 15r. ,Eu· 155,K·'•0,Ru·l06, •ln·22 (RC-30), i ot;il Urnniun (EA·OlC) U·235,U·234,U·238 ~ 
237,(RC·lOlA, ~C-622, :P·5) ru-230,ru-23?/21,Q (EP·OO, EP-61, EP·5) 1·129 (RC-25, ~C-605) Sr· • C-306, RC· 
303 !!C-309 ~C-304 rc-99 IRC·24 '!C-604 An.·241 Cm-244 'EP·OO EP-00 ~P-91 EP·92 EP·93 :P·S ~ 

Field Tr.inslcr ·of r.u,;tody 

llel inquh:hed by: 

Relinquished by: 

Disposal Hcthod: 

Comnents: 

h·6000·407 (12/90) tF.f} UEf061 
Chain of Custody 

:hain of ~ossession 

iteceived by: 

Received by: 

Fi na l S.11TOle Disposition 

Disposed by: 

-------------------------

(Sign and Print lllllilC?S) 

OaceiTime: 

D.ite/Time: 

-/✓-93 j ():5-) 

Oate/T ime: 

Date/Time: 

D.ite/ r imc: 

\.JO 14 



Wgstinghouse 
Hanford Company CHAIN OF CUSTODY 

_Custody Form Initiator L E ROGERS 
Con,,any Contact L E ROGERS Telephone :3..:.7..:::6c_-..:.7.::6.:.9..:::.0 ___ _ 

rroject Dcsignati9n/SM"9ling Locat ions 200-UP-2 Collection Date 9_-\0-q3 
lee Chest !lo. 5wtL 366·· Field Logbook Mo . EFL-·1091 

Bill of Lading/1\irbill Mo . Offsite rroperty Mo. 

Hcthod of Shipncnt OVERNIGHT AIR SERVICE 
Shipped to _..:.T:...:MA::..:.... _________ _ 

rossible SOll'ple llatards/Remarks Keep samples at 4C {SOIL) wtJ:6 't€':Tt;;:cffD 

-* 
U"l 

.-1",250ml 
_.+-;250ml 

~25Dml 
.+-, 125ml 
/, 125ml 
...-r, 125ml 

......-1, 125ml 
.A'; 1000,nl 

C"-! ,.., , 250ml 

I --, -,SO•I 
J ~ ,..._ .-A:250ml 
~ ..-t, 125ml 
f'.\'- _.;t, 125ml 
"-id-•j;·-t, 125ml 
t ~.125ml 

3) 

_,, 1ooom1 

1,250ml 
1,250,nl 
1,250ml 
1, 12Sml 
1, 12Sml 
I, 12Smf 
1, 125ml 

1, 1000ml 

Saq,le Identification 

P:CLP:flll H~t.ils,llg,Ti ·~:s::::S)t5~3 
Gs:V0/1 CLP 
nG:Se111i ·VOA CLr 

G:ll11inrn; r ,Cl ,sot, (Erl\ 300.0) 
r/G:llnions MOZ,1103 (Erl\ 353.2) 

G:Cynnidc CLP 
Gw:l:erosene (8015M) 

rtG:Gro~s nl~1n/beta (EP-10), Gnrnnn Spec to includc,C~·,34,Cs·t37,Co·60,Eu·152, 
Eu·15',,Eu·ISS,K·'•0,Ru·106,Un·22 (RC·30), Tot:il Ur,mit111 CE11·01C) U·235,U·231,,U·238 (EP·70, EP-71, E.r•S) llp· 
237,(RC·IOIII, RC-622, EP-5) ru-230,ru-239/240 (EP·OO, er-01, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC·309, RC -304) 1c·99 (RC-24, RC-604) llm·241,Cm·244 CEP·OO, EP-90, Er-91, EP·92, EP-93, EP·S) Se·79 

P:CLr;TIIL Hetal.s,llg, fi !3'09 ~7:><a 
Gs:VOII CLP 
aG:S~i-V0/1 CLr 

G:llnions F,Cl,SOI, (EP/1 300.0) 
r/G:llnions 1102,IIOJ (EPI\ 353.2) 

G:Cynnidc CLP 
Gw:Kcroscnc (001511) 

r/G:Cross alpht1/bet11 CEP-10), Gnnm., Spec to includc,Cs·134,Cs·137,Co·60,Eu·152, 
Eu-154,Eu·155,K-40,Ru·106,11:ii·22 (RC·30), Total Urt1nium (El\·OlC) U·235,U·2J4,U·238 (EP-70, EP-71, El'·S) llp-
237,(RC-10111, RC-622, er-5) Pu-230,ru-239/240 (El'-80, EP-81, er-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC·304) Tc·9? (RC -24, RC -604) Am· 241,Cm·244 (El'·OO, EP·90, EP·91, EP-92, EP-93, EP~S) Sc-79 

P:Clr;IAL Hctals,"g,Ti 
Gs:VOA Clr 
aG:Scmi·VQf,. CLP 

G:f<nions F, Cl,S04 (El'I\ 300.0) 
;>/G:llniom; MOZ,1103 (EP/1 353.2) 

G:Cy11nid1! CLP 
Gw:t:croscn • ) 

rt ,,. s Jlph:itbct:i CEP · IO), G-~'""" Spec to includc,Cs·13/,,Cs·137,Co·60,Eu·l52, 
cu·l51, ,(;u·155,K·40,Ru·I06,lln·2?. (RC · 30), Tot:il Ur~nium (Ell·OlC) U·235,U·231,,U-238 (EP·70, EP·i1, cr•S) llp· 
237,(RC·IOIA, RC·622, EP·S) ru-238 ,Pu-239/240 cer-60, Er-01, EP·S) 1·129 (RC -25, RC-605) Sr-00 (RC·306, ~c-
303. RC·309. ~C-304) Tc·09 <RC- 24. ~C-604) ,\m•241,Cm·244 (EP·80, 1:P-OO, <CP-01, ~P-92. EP-93 1 ':P·S) Se-79 

Fi@ld Trnnder o( Custody ch .. in of :"osses,;ion (Sign and Print 11;,mes) 

\~~ 

I ',.._._J ~ 9.. ..... 1_0.A_,'3 

Relinquished by: 

Rel inquishcd by: 

Disposal Hcthod: 

c-nts: 

11·6000·407 (12/90) tF.r} ~Ef061 
Chain of Custody 

Received by: 

;icceivcd bv: 

Final S.Jrrole Oi5oosition 

Di sposed by: 

Date/Time: 

9 · / ?'"9'°3 / t) (/t) 

I 
O:itetnme: 

CZ -1· cf -'l "s- Io::;; 0 
Dnte/T ime: 

Oate/T ime: 

D.ite/T ime: 

L, 015 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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_, 

-

VALIDATION 
LEVEL: 

CASE: 

• SW-846nCP 

WHC-SO-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

A B C 

ANALYSES PERFORMED 
• CLP/GFM 

• SW-848/GFAA • SW-848/Hg 

CLP/Cyanide 

• SW-848 
CyMide 

D 

• 

l . DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? .. @ No N/A 
Is a case narrative present? 
Comments: 

. ...--(2'._~ No N/ A 

---------------------------

2. HOLDING TI.MES 

Are sample holding t imes acceptable? . .. . . . . " . . . . . N/A 
Comments: ---------------------------

.. 0 1 7 
A- 19 



-

WHC-SD-EN-SP~-O02, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? .. 
Are initial cal ibrations acceptable? . • • • .•. . 
Are ICP interference checks acceptable? •• • •••. 
Were ICV and CCV checks performed on all instruments? • 
Are ICV and CCV checks acceptable? ••••••••• • • 

No 
No 
No 

• ~ No 
.@)No 

N/A 
N/A 
N/A 
N/A 
N/A 

Connnents: ___________________________ _ 

t2 4. BLANKS 

..... Were preparation blanks analyzed? •.•.• 
Are preparation blank results acceptable? • • . • . 
Were field/trip blanks analyzed? • •• • ..••. 
Are field/trip blank results acceptable? 
Connnents: 

. • Yes 
. Yes 

. • Yes 

----------------------------I e C "- J,. '(· \ - .. ;\_ ' \ 

5. ACCURACY 
Were spike samples analyzed? 
Are spike sample recoveries acceptable? .... 
Were laboratory control samples (LCS) analyzed? 
Are LCS ~ecoveries acceptable? 
CoIID11ents: 

.~;No N/A 
• Yes @_,; N/A 

.@ No N/A 
~No N/A 

----------------------------c_ _ ;s:.,.. e. 11 -\.-i-.>,;0-.___.,\ \ n\ ,: 
0 

A-20 
vQ18 
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-

WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory dup 1 i cates ana 1 yzed? • . . . . . . 
Are laboratory duplicate samples RPD values acceptable? . 
Were ICP serial dilution samples analyzed? 

.. @_;No N/A 

. . . Yes ®N/A 
.@ No N/A 
@) No N/A 

••• Yes No ·@:) 
Are ICP serial dilution %D values acceptable? 
Are field duplicate RPO values acceptable? •• 
Are field split RPO values acceptable? .•• Yes No(!}!;> 
Comments: ___________________________ _ 

0 -• ~, -~s:S::C-5:?'--~ 5-&~ 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? 
Were analytical spikes performed as required? • 
Are analytical spike recoveries acceptable? . 
Was MSA performed as required? 
Are MSA results acceptable? ... 

.• Yes No 
Yes No 

• Yes No 
. • . . . Yes No 
...... Yes No 

. . . Yes No 
Comments: ------,-----------------------~ 

a. REPORTED RESULTS AND OEiECTION LIMITS 
Are results reported for all requested analyses ? 
Are all results supported i n the raw data? 
Are results calculated properly? 
Do results meet the CROLs? 
Comments: 

c---~No 

.~No 

. ~No 

.(!E:}No 

N/A 

N/A 
N/A 

N/A 

----------------------------

A-21 
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OJ 
I ..-

C 

0 
N 
0 

~c:f\?,:,?;). -,~,\\. - \;, \ \ 

SOG: 

COMMENTS: ~ .s:-_\L .. \~:J 

FIELD SAMPLE ANALYSIS 
IO TYPE 

c--:s- d ~..:-., \ :S- ' I ~-'< 
~,,<·::;~ ;;> . .J \ 
"-~~ 'Y~:<,l-) -.'v 

~Ye~~~~-
"~, v"\) 
---::.....r- , - -~ 

~" -.,'"\':<-~ ~ '>-, \ 
,~ - -~{~ ~:.l, ~ 
~ 

. 

~ ---'r~.<-- -.~ \\.<._ 
...... ~ 

~::::,C\ '.~ ~ -~ \ 
C\~.:?l ~ - -, ·1 ' -. - -- ~ 

~ r -c\ ~<~- ("~-i . 

-- ;;, ..:.~.-?!-? " ~ "~c \ ·:---. -~ \ 

\z_ C ---~ <,l ,....~ i \ --, <-1( 
. 

9'/-4 5225 .. f 633 

IIOLDING TIME SUMMARY 

~h- /,~ -VALIDA TOR ✓f. ~ - DATE: 3.\ _·).V1 ~ 
~ 

PREP. 
DATE DATE DATE HOLDiNG 
SAMPLED PREPARED ANALYZED TIME, DAYS 

5 lcSj~cl'~ \ e::,l \\\cl ·~ \ .::::.\ \~-\ C:\~ 

_ j_ \ k.,\c\ :S \ \ 
c \ \ - .\ C( ~ .::1 '--. -_) _\7 ~ 

,,.t.-~ .. ,-\ .-1----s \..;,\ \\\c,-~ \ ..,,.\,~\l\~ 
(111 -=.1',·~ \ \ ·3\~ 

.~\,~ \·\ "~ -\ / ,'7 ~ 

q \c,\,.:.,·-~ '1 \ ·~:Sc.. \ cl~:> \.:: ,\ C ._Ii cf:.:.> 

-i11~~ - \ I 
-\/ _\7 -l7 

L~\ci1't,; q \c) .. ~v\-~ C\ \:)._,\c(-~ 
. 

~~ L\ 't~ \ I 

.: .\.~ -k7 .\ 7 -

PAGE_l_OF_l__ 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

~lo ~ ~"<! __ 

s~ \ 
·-s~ 47 

s~ '\-\ -S)[f2 ;.... - -
~ -'?)'.)., '\ 

,\ - ,\ ~ f ,,. 
:::::, \ 

-~ ':::> \-\ ~---{'(°! -

~ ~ I 
;).L\ ~ 

\ d--- ¼ ~1"G-
\\ \ 

\\ ~ -

. . 

:e: 
:::c 
n 
I 
Vl 
0 
I .,, 
:z 
I 
Vl 
"lJ 
"'O 
I 

0 
0 
N .. 
;:o 
(I) 
< . 
N 



~ESTINGHOUSE/HANFORD 

3 
BLANKS 

Lab Name: SKINNER & SHERMAN LABS. Con tract : 68 -00-0108 

Lab Code: SKINER Case No.: N3-09-0t.6SAS No.: 

Preparation Blank Matrix ( soil/water) : SOIL 

Preparation Blank Concentration Units (ug/L or mg/kgi: MG/KG 

Initial 
Calib. 
Blank 

Continuing Calibration 
Blank (u g/Li 

:Analyte (ug/L) c: C 2 C 
______ : _S ....... "f: ___ _ 

10.6:u: 
12.9:u: 

1. 7: U: 
1. 2: U: 
0.2:s: 
1. 3: U: 

59.0:u: 

20. 1: B 
12.9:u 

1. 7: U 
1. 2: U 
0. 2: B 
1. 3: U 

59.0 :u, 
2.2:B: 2. 1:u: :chromium 

: cobalt ' ? 6'U' 2 6'U' I - • I I c::::....,• • I I 

:6~-~.;,(f2. s]jJ) ~<tu";iD ~ 
:Iron 
:Lead 
:M agnesium: 
:M anganese: 
:Mer::u ry 
:Nick el 
:Pot 3ssium ; 
:sel enium 
:Silver 
:sodium 
:Thallium 
:van adium ' 
: zinc 
:cyanide 
:T :tanium 

s.3:u: 
1. 1: U: 

22.9:u: 
3. 3 : U: 
0. l: U; 
3. i.: U: 

6a.s:u: 
2 . .3:~: 
2.6:u: 

lH . .;.:u: 
2.2:u: 
5. 5 : U: 
::>. J: a: 

: 0. J: U: 

7. t.: B : 

1. 1: U: 
22.9:u: 

1. J: s: 
0. : : U: 

3. -~: U: 
53.5 :u: 

2. 3 ; U : 
2.o :u: 

1 lt.. ~ ; U: 

2. 2: U: 
5.s:u : 

:.: :a: 

10.6:U 
-13.0:s 

1. 7: U 
1. 2: U 
0. 3: B 
1. 3: U 

59.0:u: 
2. 1: U: 
2.6:u: 
5. t.: B: 

12. 5: B: 
1. 1: U: 

22.9:u: 
1. 2: 3: 
~. 1: U: 
.3.~ :u: 

68. 5 ; :.J: 
2.J:u : 
2.6:u: 

llt.. t.: u: 
2. 3: B : 
5. 5: U: 
... -~: 3: 

: 0. J: U; 

: : u: 

3 c: 
I _, 

26.0:B: 
12.9:u: 

1. 7: U: 
1. 2: U: 
0.3:s : 
1. 3: U: 

59.0:u: 
2. 1: U: 
2.6:u: 
8. 6: B: ' 

10.6:B: 
1. 1: U: 

38.9:B: 
l. 2: S: ' 
0. l : U: ' 
3 • {.: u: I 

58. 5: U; ' 
2 • .3 : u: I 

2.0:u: 
114. ., :u; I 

2. 2 : 1J: 
5. 5: U; ' 
~ • ~: u: I 

10. 3; U: 
1 • :> : 3 : I 

------· _ , ------
\ 

~c.-.J 

FO RM III - IN 

SDG No. 309332 

Preoa-
ration 
Blank c: :M 

2. 120 u: :P . I 

I 

2.580 u: I C) , , 
0. 3t.0 u: : P 
0. 2t.0 u: ;p 

Ci, ~is s":f:p -,..s:= 0-~~ 
0.260 u: :P 

11. 300 u: :P 
0.558 s : I C) 

I ' 

I 0.520 u::P 
~p : 7- ':):::-~ \C,, +-E;_ 

-2.75a:s::P 
0. 220: U :-: P 
t.. 580: U: • o , , 
0.100:u: :P 
0.~s0:u: :cv: 
0.oe0:u: ' :, 

'' 
'..3 . 7 00 :·J: ; p 
J.io0 :u: ' :, 

' ' 
~.s20:u: ' ? 

'' ' 
22.380:u: • o 

I ' 

J .. ...1.0: U: ' C) 

'' 
i.. 100: U: •o 

I' 

~.380:u: :P ' I 
J.s~10:u::c~: 
J.:20:u: • o 

'' I I 

' ' 

ILM02.: 

~ilz_.k~ 
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WESTINGHOUSE/HANFORD 

SA 
SAMPLE NUMBER: 

SPIKE SAMPLE RECOVERY 

30933 65 

Lab Name: SKINNER & SHERMAN LABS. Co ntract: 68 -00-0108 

Lab Code: SKINER Case No.: N3-09-0t.6SAS No.: 

Matrix (soil/water): SOIL 

SDG No.: 809332 

Level (low/med): LOW 

% Solids for Sample: 96.9 

Concentration Units (ug/L or mg/kg dry weight ): MG/KG 

t..n : ~· '-.,0 I 

- : Analyte ., 
:control: 

Limit 
%R 

Spiked Sample 
Result (SSR) c: 

I 

Sample Spike 
Result (SR) c:Added ( SA) 

I 

' I 
I I 

%R :o: M 
I I I c..r , _____ ---- -------- _, -------- _ , ------- -----, _ I 

_ , 
~ : Aluminum 
~ :Antimony 
-...,"' : Arsenic 
?£°' : Barium 

:serYllium: 
:c admium 
: calcium 
:chromium 
: cobalt 
:copper 
: Iron 
:l. ead 
; Magnesium: 
: i1anganese : 
:M ercury 
:Nick el 
: Potassium: 
: selenium 
:s ilver 
: Sodium 

: Thallium 
: 'Janadium 
; Z i !1 C 

: Cyanide 
: Titanium 

Comments : 

--
-

75-125: 
75-125: 
75-125: 
75-125 : 
75-125: 

75-125 : 
75-125: 
75-125: 

75-125: 

75-125 : 
75 -12s : 
75-125 : 

75-125: 
75-125 : 

75-125; 
i5-~2s: 
75-125: 
75-125 : 

72.0992: 2.5as0:u: 
371.t.781: 3.3010: 
t.13. 5950 : .1.2.0331: 

9.0t.06: 0.212t.:B : 
8. 0t.95: 0.260s:u: 

t.2.0196: 7.1 558: 
92.t.859: 5.7371:B: 
St.. 01t.1: 11.1235: 

93.1752: I 2. ~~G.5 : I 

I ' ' ' 
~ ~, ~ ✓ .. 4 ' 
, 1 .a. • .,) O.:) J. , ~33. 7226 : I 

~. 5G.3t.; ;) . ilt.69: U; 
;4 . ~690 : 5.3232 : 3: 

364.5852 : ' a.a09 : 0J: 
9.5800: J.5210 ::.i : 

359.JH7' J. :..:.09 : U: 
:1~ .5.330 : ::~ . :':?.So, 

1l0.6t.3 1 : ::: 6. : 124 : 
25.o329 : ;,, .. 73t.:u : 

78t.. 3332 : I 330.5830: ' 

i=ORM V l Part 1 ) - iN 

I ;NR: ' 
97.36: 

389 . t.3: 
(_z t. ;.J..,:-~ : p 

91..s: :P 
389.o: 95. t.; ;p 

9. H; 90.6: :P 
9. 7G.; 82.6 : ;p 

: NR-: 
38 . 9G.: 89. 5 : ; p 
97 .36: 8 9. 1-: :P 
~3.68: 88. ~: :P I 

I 

: NR: 
., 7. 36 ; 93.'2 : ' 0 I 

I ' ' 
' ; NR: 

17.36 : ~ :? ' ' il.,. ~: 110. :, : :cv: 
~ 7. 3 6 ; •0. :> ' ? ! 

: ' ' 
I NR I 

' I 

3.39 . . . ' 
4..) I 

-~, 6 ' ' p ' . -.,. I 

·~. 71.. '. ~8. .. ' ' ? 

NR I ' 
3 39. :...3: n. " I : p 

~ ' 
? 7. : 6 : d6. ' p . ' ' 
'17. 3 6; 36. , p ' J ' 
:· c; ~ .:i • 
- ""'• - • I UH : CA ' .. 

' ' ' 
; 7. 36: -47. s ' ' p 

I ' I 

-1.1..:::. 

3" 

-15 -
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SAMPLE NUMBE~: 

DUPLI CA iE S 

B09336D 

Lab Name: SKINNER & SHERMAN LABS . Contrac:: 68-00-0108 

Lab Code: SKINER Case No. : N3-09-0/4.6SAS No. : SDG No.: 809332 

Level ( low/med): LOW Matrix (soil/water): SOIL 

% Solids for Sample: 96.9 % Solids for Duplicate: 97.0 

Concentration Units (ug/L or mg/kg dry ~eight): MG/KG 

Control: 
AnalYte Limit Sample ( s) c : Duo l icace ( D) c : RPO :a:M 

"'-D- I I I I 

1"C') 
I ,_,_, 

: Aluminum t.878.t.153 : 50!'.6. 74.02: 3. 4.: I ;p I 

-...a, I I 

:Antimony I I 2.5850:u: 2 . sas0:u: I I :P • I I I 

l..r :Ar~~Cif(. ... 2. 0: 3.3010: Io 2. 7395: 18. 6: I :P •. '' I 

(",..,! ~~ t. 0. l : t.2.0331: 153.9812: Cf u.. 2j) *: p ('-,....! 
~ :Beryllium 0.212&.:s: 0.2&.2s:s : 13. 2: : :P 
""'=': :cadmium 0.2605:u: I 

~ 0.2605:u: I :P 
ey :calcium 7963.3693: 7t.99.67t.t.: I ' 6.0: :P I ' 

:chromium 2.0: 7.1558: 8. 3511 : 21. 2: :P 
:cobalt 5.7371 : s: 7.2oa0:s: 23. S: : P 
:copper 5.0: 11.1235: 12 . sao: I ' 12 . 3: :P I ' 
:Iron 12/4.78.88&.2: ;. 2188. 72&.2: Io 2. &. : : p. 

I ' 

:Lead 0. 6: 2. t.3/4.S: 2.6072: ' ' 6. 9: I :P ' ' I 

~ 1001.9: 3988.6982 : ~372 . 238&. : 9. 2: : : P I 

~ :83 . 7226 ; 555.3127 : ~* I p • ' ' 
:Mercury ' 0.0t.69 :u : 0 . 0t.91: U: : : ; CV : 

' 
:Nickel 3.0 : S.3 232 ; 8 :' ,3, 2060 : 3s.a: ' ::> ' ' . 
:Potassium: 728.St.67 '. 3 : 706.:'...572:3 : 3. '}: :P ' 

: selenium J. i 609 : u :· ·J. ~7:2 : 3 : ' 200. ·a: • o ' ' ' 
:silver 0.s210 : u :· a.s2u, : :.i : : P 
:sodium ~72. ~723:0 : 1 2 10. 7868:B: ' 20 . 2: :P 
;Thallium o I 0.H09 : u : a . ..1.09 : 'J: ' O 

o I ' ' 
:vanadium ~ 0. ·3: ::6 . 7356 , 25.3990: 5 . . ' :? l,' 

:zinc ' ' :6. : ~2 4 : 26.52°2 : " , I I :P ' I '- • ,j I 

: c .,- ,rniae J. ~,3~ :u: 0.s 109 : u : ' ' :c~: ' ' 
: ".'itanium -3 30 .5 830 : :,8 : . 5 153 : ~ 9. 1/~ • o 

' ' 
I O 

_____ t I _ 1 _ t 

(---\ 
'--- -, ) 

FORM VI - ~N ILM02. l ~023 



METALS DATA VALIDATION SUMMARY-FOR DATA PACKAGE: 
BO9332~TMA-611 (923-E418, Filename BO9332.MET) 



. .. I ' : . 
i. 

: I 
. : 

MEMORANDUM : I 

....... . -
.; 4 . . ... 

' -----

-.: -· -

TO: 200-UP-2 Project QA Record April 20, 1994 

FR: Susan Winter, Golder Associates In~ 

RE: METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE: B09332-TMA-611 
(923-E418, Filename B09332.MET) 

INTRODUCTION 

This memo presents the results of data validation on data package B09332-TMA-611 prepared 
by the Thermo Analytical (IMA) laboratory. A list of sampl~s validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09332 09/09/93 SOIL SEE NOTE 1 
B09333 09/10/93 SOIL 
B09336 09/10/93 SOIL 

Note 1. All samples were analyzed for CLP TAL metals, titanium and cyanide. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following 
information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met with the exception of the deficiencies identified 
below. 

Accuracy. Goals for accuracy were met with the exception of the deficiencies identified 
below. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results as specified in the 
reference analytical method. 

1 
001 



Data Package ID: B09332-TMA-611 Analvsis: Metals 

Completeness. The data package was complete for all requested analyses. A total of three 
samples were validated in this data package with a total of 75 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90%. 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification of 
data as unusable. 

MINOR DEFICIENCIES 

cr...,, The following minor deficiencies were identified during data validation which required 
/"iC'";. 
-....a qualification of data as estimated. -

Laboratorv Blanks 

• Beryllium, copper and antimony were detected in the laboratory blanks at 
concentrations greater than the IDL but less than the CRDL. Attachments 2 
and 5 provide a summary of the samples affected, data qualification applied 
and supporting documentation. 

Matrix Spike 

• The matrix spike percent recovery (MS %R) for antimony and manganese were 
unacceptable. Attachments 2 and 5 provide a summary of the samples 
affected, data qualifications applied and supporting documentation. 

Laboratory Duplicate 

• The laboratory duplicate relative percent difference (RPD) for barium and 
manganese were unacceptable. Attachments 2 and 5 provide a summary of the 
samples affected, data qualifications applied and supporting documentation. 

REFERENCES 

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data · 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse 
Hanford Company, Richland, Washington. 

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
1993. Westii:i-ghouse Hanford Company, Richland, Washington. 
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GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY .OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constitoent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes . 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

.. 004 
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SUMMARY OF DATA QUALIFICATIONS 
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SDG: 009332-1MA-611 

COMMENTS: METALS 

COMPOUND 

BERYLLIUM 

COPPER 

ANTIMONY 

MANGANESE 

- BARIUM 

MANGANESE 

WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 
--/4 /- / 

/X,/7//4, / -
VALIDr-r-,n'ef,7 ... u; _ .TE: March 2, 1994 

'JC/ 

QUALIFIER SAMPLES AFFECTED 

u 009332 
009333 
009336 

u 009332 
009336 

UJ 009332 
009333 
009336 

J 009332 
009333 
009336 

J 009332 
009333 
009336 

J 009332 
009333 
009336 

B-7 

PAGE 1 OF 1 

REASON 

PRESENT IN PREP. BLANK 

PRESENT IN ICB, CCB, AND 
PREP. BLANK 

MS SPIKE %R <75% Bur >30% 

MS SPIKE %R >125% 

DUPLICATE SAMPLE RESULT 
GREATER 1HAN ±2xCRQL 
AND RESULTS <SxCRQL 

LABORATORY DUPLICATE 
RPO our OF CONTROL 
LIMITS 

I 

l, 00 6 
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Validated Data Sunnary, Data Package: 809332-TMA-611 

s~ 809332 
Date 9-9-93 

Location 299-1119-95 
Depth 60.00 - 62.50 
Type ---

Conments ---
Parameter Units Result Q 

ALUMINUM MG/KG 4920.000 
ANTIMONY MG/KG 2.600 UJ 

ARSENIC MG/KG 2.700 
BARIUM MG/KG 45.900 J 

BERYLLIUM HG/KG 0.330 u 
CADMIUM HG/KG 0.260 u 
CALCIUM HG/KG 7440 . 000 

CHROMIUM HG/KG 10. 100 
COBALT HG/KG 5.700 B 
COPPER HG/KG 12.400 u 

IRON HG/KG 11400.000 
LEAD HG/KG 2.800 

MAGNESIUM HG/KG 4150.000 
MANGANESE HG/KG 186.000 J 

MERCURY HG/KG 0.050 u 
NICKEL HG/KG 9.600 

POTASSIUM HG/KG 855.000 B 
SELENIUM HG/KG 0.460 u 

SILVER HG/KG 0.800 B 
SOOIUH HG/KG 179.000 B 

THALLIUM HG/KG 0.440 u 
VANADIUM HG/KG 24.500 

ZINC HG/KG 26.600 
CYANIDE HG/KG 0.510 u 

TITANIUM MG/KG 754.000 

au, 2:zz1; , 645 
JL~J ...... "'* ~ 

B09333 B09336 
9-10-93 9-10-93 

299-1119-97 299-1119-95 
50.00 - 52.50 74.80 - 77.30 

--- ---
--- -- -

Result Q Result Q 

7710.000 4880.000 
2.700 UJ 2.600 UJ 
3.900 3.300 

84.800 J 42.000 J 
0.380 u 0.210 u 
0.270 u 0.260 u 

9330.000 7960.000 
10.300 7.200 
8.900 B 5.700 B 

12.800 11. 100 u 
17000.000 12500.000 

4.800 2.400 
5260.000 3990.000 
341.000 J 184.000 J 

0.050 u 0.050 u 
9.500 5.800 B 

1530.000 729.000 B 
0.480 u 0.460 u 
0.540 u 0.520 u 

146.000 B 172.000 B 
0.460 u 0.440 u 

35.700 26.700 
37.500 26.100 

0.520 u 0.470 u 
1040.000 831.000 
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SAMPLE NUMBER: 

INORGANIC ANALYSIS DATA SHEET 

B09332 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SK INER Case No.: N3-09-046SAS No.: SDG No . : B09332 

Matrix (soil/water): SOIL 

Level (low/med): LOI-I 

'- Solids: 97.9 

Lab Sampl~ ID: S309104-01 S 

Date Received: 09/15/93 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

"-.0 
:::r-- 'CAS No. Analyte :concentration:c: Q :M .Q.... 

• I I I I 

u 
,_, ,_, 

7429-90-5 : Aluminum../' 4920 I :P I 

~ I I 

e-..J 7440-36-0 :Antimony -+ . 2.6 :-1t7 N :P •G:S° 
~ 

I 

, ,:,... 7440-38-2 :Arsenic y 2.7 :P I .... . 
:Barium .v :~ - 7440-39-3 45.9 '.....I * ;p 

~ 
I I 

7440-41-7 :Beryllium.}- 0.33:-irl' :P : u. 
7440-43-9 :cadmium Y, 0.26:u: :P 
7440-70-2 :calcium ~ 7440 :P 
74.40-47-3 :chromium-{' 10. 1 :P 
7440-48-4 :cobalt ..-r 5.7 : B: :P 

, 7440-50-8 :copper ..J,,- 12.4 ._.. 
:P IL\. 

I I I ' 
:7439-89-6 : Iron Y,' 11400 I :P I 

7439-92-1 :Lead ...r 2.8 : P 
7439-95-4 :Magnesium-I-' 4150 :P 
7439-96-5 : Manganese),- 186 H N* :P -s-
7439-97-6 :Mercury ¥ 0.05:u :cv : 
7440-02-0 :Nickel .,v 9.6 I :P I I 

74/.0-09-7 :Potassium< 855 :B :P 
7782-49-2 :selenium ~ 0. 46: U ;p 

: 7440-22-4 :silver ...;...- 0.80:s :P 
: 7440- 23-5 :Sodium -+' 179 :a !P 
: 7440-28-0 :Thallium.>," 0.H:u, :P 
: 7t.t.0- 62 -2 :vanadium -+' 24.5 I :P I 

: 74/.0-66-6 :zinc ~ 26.6 I :P I 

:cyanide _,,v' 0.51: U: :CA : I 

: 7440-32-6 :Titanium ~ 754 :P ' ' 
I I , _ 

' 

Color Before: BROWN Clarity Before: Textur_e: COARSE 

Color After: BROWN Clarity After: Artifacts: YES 

Comments: \J .c- . \. 
STON ES C<.-jglk :i~\,,,1 

FORM I - IN ILM02.1 

~oos 

-- 2 



WESTINGHOUSE/HANFORD 
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INORGANIC ANALYSIS DATA SHEET 

~) (\ Y_, - "-..) \. C\ _ Cf"f
'::) ~ - S~--S I 

SAMPLE NUMBER: 

B09333 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SKINER Case No. : N3-09-046SAS No. : SDG No. : B09332 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

Lab Sample ID: S309104-02 S 

Date Received: 09/15/93 

% Solids: 92. 1 

Concentration Units {ug/L or mg/Kg dry weight): MG/KG 

r--... 
=r- CAS No. -....0--
Ur~ 
('...! 
('....! ,..,,......, 
~ ---($--._, 

7429-90-5 
76.G.0-36-0 
76.G.0-38-2 
76.G.0-39-3 
76.G.0-41-7 

I 76.G.0-G.J-9 
: 76.G.0- 70-2 
: 7H0-4 7-3 
: 76.G.0-48-4 
: 76.G.0-50-8 
: 7439-89-6 
: 7439-92-1 
: 7439-95-4 
:7439-96-5 
: 7439-97-6 
: 7440-02-0 
:7440-09-7 
: 7782-49-2 
: 7440-22-4 
: 7440-23-5 
: 7440-28-0 
: 7440-62-2 
:7440-66-6 

: 7440-32-6 

Co l or Before: BROWN 

Color After: BROWN 

Comments: 
STONES 

Analyte :concentration:c: 
I I ,_, 

:Aluminum .,>,," 7710 I 

:Antimony -+"" 2. 7 -H:r:" 
:Arsenic ~ 3.9 
:Barium .,+-- BG.. 8 H 
:Beryllium-+-" 0. 3 8 :-e-t 
:cadmium . .v 

I 0. 27:u: 
:calcium ..y 9330 
: Chromium..,+-- 10 . 3 
:cobalt --r 8.9 B: 
:copper --r' 12.8 
:rron --r' 17000 
:Lead --r' 4 . 8 
:Magnesium-+-- 5260 
:Manganese-r 341 I 

i-, 

:Mercury -~ 0.05:u: I 

:Nickel -+- 9.5 I 
I 

: Po t as s i u rnf"" 1530 
:selenium--!' 0 . 48: U: 
:silver .,+-- 0. 54: U: 
:sodium "'i 146 : B: 
:Thallium.;.-- 0.46:u: 
: Vanadium -r 35. 7 I 

' 
: zinc -+-" 37.5 I 

' 
: cyanide __.;.., 0.52:u: 
:Titanium .;,--- 1040 

Clarity Before: 

Clarity After: 

FORM I - IN 

Q 

N 

X 

NA 

:M ~ 
I I , _, 
:P I 

I 

:P :~ 
:P 
:P ·~ 
:P i..A. 

:P 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
:P : -s:-
:cv: 
:P 
:P 
:P 
:P 
'P 
' ' :P 
:P 
:P 
:cA: 
: p : 

' ' ___ , _ , 

Texture: COARSE 

ILM02. 1 

3 
\, 010 



• I 

WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

d- C\ q_ - \.J_) \ '\ - c\ S 
"=i- '-\. , 'E::> - ."'=t-+ -~ ' 

SAMPLE NUMBER: 

809336 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No. : N3-09-046SAS No . : SDG No . : B09332 

Matrix (soil/water): SOIL 

Level ( low/med): LOW 

Lab Sample ID: S309104-03 S 

Date Received: 09/15/93 

% So l ids: 

Lf'-'" 
('...J_ 
('-! 
~ ~·· 5...., 

96 . 9 

Concentration Units - (ug/L or mg/Kg dry weight) : MG/KG 

: cAS No. Analyte : concentration:c : Q 
I I ----- --------' _, ---

: 74 29-90-5 
: 7440-36-0 
: 7440-38-2 
: 7440-39-3 
: 7440-41-7 
: 7440-43-9 
:7440-70-2 
: 7440-4 7-3 
: 7440-48-4 
: 7440-50-8 
: 7439-89-6 
: 7439-92-1 
: 7439-95-4 
: 7(.39-96-5 
: 743 9-97-6 
: 7440-02-0 

: A 1 um i num --1"' 
: Antimony ...Y 
:Arsenic ..f-' 
: Barium ,t/ 
: Beryllium-I' 
Cadmium ~ 
Calcium --r" 
Chromium -1' 
Cobalt --r 
Copper -t"' 
I ron --t""' 
Lead -< 
M a g n e s i u m-Y 
Ma n g a n e s e--i""' 

, Mercury +
: Nickel {"' 

; 7440-09-7 :Potassium-+
: 778 2-49- 2 :selenium --r 
: 7440- 22- 4 : Silver /," 
: 7440- 23-5 : sodium ---r 
: 744 0-28-0 : Thall i um~ 
: 7440-62- 2 : Vanadium -f"" 
: 744 0- 66- 6 : zinc -+""" 

: c yanide . .(' 
: 74 40 - 32 - 6 : Ti tan iu m --r 

4880 
2.6 :-tt7 N 
3.3 

42 . 0 t__.. 
I I 

0.21 +-e-: 
0.2 6: u : 

7960 
7.2 
5 . 7 

11. 1 
12500 

2.4 
3990 

I I 
I I 

: B: -I I 

I I 
I I 

184 ~ N• 

0.05 :u: 
5. 8 : B : 

729 : B: 
0.46 :u: 
0.5 2:u: 

172 : B : 
0 . 44:U: 

26. 7 : 
26 . 1 : 

0 .4.7:u: 
831 

I ' 

I 
I 

:M •(.Q_ , _ 
I _, 

p I 
I 

p : L,i:S° 
p 
p :7 
p :v-... 
p 
p 

p 
p 

p :u... 
p 
p 
p 

p :~ 
cv : 

: P 
;p 
; p 
;p 

: P 
; p 
:P 
; p 
: cA : 
:P I 

I 

I I _______ , , __ _ , _ , 

Col or Bef ore: BROWN Clar ity Bef ore: Te xtu re : COARS E 

Col or After: BRO ~JN Cl ar ity After : Ar ti facts : Y c: c-... .., 

Co mmen t s: 
ST ONES 

FO RM I - I N ILM02.1 

4 
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-

.. 012 



· 11=v]A 
Thermo Analytical Inc. 

Skinner & Sherman Labs., Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham. MA 02254-0521 

(617) 890-7200 

FA X (617) 890·3883 

October 21, 1993 

··- ··- - -··-···-------=· - ~: :.:-..:.:::.:~: - I 
; ; 

! ~ 
I• 
• i 
~ '. 

'.' 
:; 
: j 
1 , 
it 
i ! ... ~--_--_ -_ -----_--------=--=----_-.:..-:_-:..,-:..,-_-_-_-_..=::.-_-..:::::--_J TMA/NORCAL 

2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

oualitv Control Narrative 

Scope 
Three (3) soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on September 15, 1993 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP Target Analyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S309104. 

Methodology 
The samples were prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program Statement of Work 
ILM02. 

Discussion 
All quality control requirements were met for the samples with 
the following exceptions; 

The digestion spike recovery for antimony and manganese exceeded 
control limit requirements. 

The laboratory duplicate for barium and manganese exceeded 
control limit requirements. 

Please feel free to call if there are any questions concerning 
this packag.e. 

Respectfully submitted, 

TMA/SKINNER l-,. SHERMAN LABORATORIES, 

J;t;;\ ~~~~ 
Steven R. Provencal 
Lead Chemist 

INC. 
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. Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custod)' form Initiator. --=L,_,,E:--:.R.;.;:O:..;G::.:E::.:R'""'S:::;.... _____________ _ 

Con,,any Co~tact · · _:-=L'--==E"--'-'R'-"0-=Gc=:E""'R.:::.S ___________ _ 

Project Oeslgnnti~n/S~mpl ing Locations - -200-UP-2 ~-~-~----
le~ ·Chest N6: .: · ,_,,,·.· S M·L 36& .. _:, ·-· ·-
Oil l of lodirig)r.fr.bil l ti~. 

Hcthod of Slilpment OVERNIGHT AIR SERVICE 
Shipped_ to TMA 

Telephone , ___ 3-'--7"'.'-6.,..--'--7..;:;.6_9..;..0_..,.... __ 

Collection Dote 'j-9._..:.'Cl::5 
fic_ld Logbook ,I!~•-. .. EFL.:.· J09 l · 

_of_fsitc rrop~rty No. 

·· • ·- . ' : 
4 ' • •• • I' ., :it •:.:.• 

rossible sample Hazards/Remarks Keep samples at 4C (SOIL) ~WE DE3""6(_~ 

) --~.Z50ml 
'l ~~\.,<1. ZSQ,al. 

~.250ml 
.-:1, 125ml 

~125m l 
er<\ :l<f. 125ml 

San-pie Identification 

r:r.tr;Thl H~tols,llg, Ti BOC\ ~:3~ 
Gs:VOfl CLP 
nG:Scmi·VOfl CLP 

G:fl11in11,; r ,Cl, SQ/, CEPfl 300.0) 
P/G:fl11io11s IIOZ,NOl CErfl 353.Z) 

G:Cynnidc CLP 

• • 
l..i. 
N 
N 
~ 

,,.-, , 125ml 
~ 1, 1000cnl 

Gw:Kerosene (8015H) 
P/G:Gro,;,; alph:,/betA (EP·10), G.1m~, Spec to includc,C,;•'34,Cs·l37,Co·60,Eu·15Z, 
Eu·t5t,,Eu·155,K·40,Ru· t06,lln·22 (RC-30), Toto! Uro1niun (Eh·OlC) U·Z35,U·ZJl,,U·Z38 (EP· 70, EP·71, EP · S) tip· 
237,(RC· tOtfl, RC-622, £P·5) ru-238,ru-239/240 cer-oo, EP-81, EP-5) 1· 129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, Rc-309, RC · J04> tc-99 CRC-24, RC-604> flm·24t,cm-244 cer-so, er-90, er-91, er-92 , er-93, EP·S> se-79 

{j"")- , 7,2501111 P.ELP,i,~L lktals,llg,Ti -~3'\!,~~r\ "IDC\~"3 s 
:Z, \-~.Qi8111t Gs :VOi\ CLP 

> ,..,1~2 .... s0m-1_......,,., ... ,.,_ ... • a..1'""'""'• ... i;; .. •,..p-
f 1125ml 

2 c:;:7~;,; t,c~:s:0t ECPt J0O.8' q-10-'1::> 
fa\ _-.J_;.-•r-ll:2;s""111~,+-l.-_-.P:!•-''•(;:1~~1\f'f1._.,:ui.oo;o.dc~.JJf.!(lilDt'~•,J,'-'L1JO:l.3-4(cEE,.i.P,._t. ~J.;§3,;.,.:-,:c,~ 

~.,.., 1, 125ml ~1Cv2nidc CJ P 
\-\D-' ....J•JL,,.l1~2S!H111'"l,--"1::C'll'R':'1.K~c:T,,:ross,c~1M!1e-(H8!00-l~S5flt'llr--

.J.,1QOOi..l P/0.Sra;;c 2lph:,/bet2 CEP 18), 6.:11:.:.1 Spec to ioclueJe,bs 13G,b9 137,Ge &O,Et:1 152, 
tw ''t<,[w mi,IE Hl,l!u IOIS,rfa·22 (RC-30), lot:ll Ut,IIIIUH CEX·OIC) 0·235,0·234,0·ZJO (EP 7Q, EP 71, EP.. SJ llp~ 
,l7 , (AG 1010, Re 622, EP 5) Pw 230,Po,, ,J9,'2~0 (EP !)Cl, El'·OI, El'-5) I IU (l!C i!S, "e 685) lt 9(l (ftC 386, RE ... 
183, RE )Cl9, RE 36') re QQ CRC·2', RC -404) Om ,G1,E111 2(4 (El" eo, e, ~Cl, El'-~1, cl 9t, Er 11), er:,, $e 7' 

3) 
1,250ml 

1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

t, 1000ml 

r:ctr;Thl Hctals,"g,Ti 

;,G:Scmi·VO,\ ctr 
G:Anions f,Cl,S04 (EPfl 300.0) 

P/G:flnion,; NOZ,N03 CEP,\ 353.Z) 
G:Cynnidc CLP 

r.w:Y.cro,;r.nc (8015H) 
P/G:Gros,; olphn/b<!ta cer -10), Gnm~, Spec to include,Cs·t34,Cs·137,Co·60, 
Eu· 154,Eu· 155,l:•l,O,Ru·t06,lfa·ZZ (RC-30), Total Ur~niun (Eh · OIC) U·235,U · Z34,U·238 
237,(RC·IOth, RC·62Z, EP -5) ru•Z38,Pu· Z3?/240 (EP-80, er -ot, EP·S) 1·129 (RC-ZS, RC·605) Sr· C-306, RC · 
303 RC·309 RC·304 Tc · 99 RC· 24 RC-604 Am·Z4t Cm·Z44 EP-80 EP·90 EP·91 EP·9Z EP-93 EP·S 

Field Tronsfcr of Cu~tod)' 

Rel inquishcd by: 

Disposal Hcthod: 

Conments: 

A-6000-t.01 ctZ/90> tF.rJ \JEr06t 
Chain of Custod)' 

Ch~in of rossession 

Rece ived by: 

Finol 

Disposed by: 

(Sign rind Print flames) 

Date/Time: 

Di\te/Time: 

Date/lime: 

Date/lime: 

D.ite/f imc: 
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Westinghouse 
Hanford Company 

Custody Form Initiator 

CHAIN OF CUSTODY 

L E ROGERS 
COffl)any Contact LE ROGERS Telephone .:::.3-"-7-"6_--"-7-=6.::.9..::cO ___ _ 

rroject Ol!slgn.:it ion/Silff9l ing locations ""2""0""0_-..;:U'""P_-..:2 _____ _ Collect ion O;ite q-\ O-q3 
Field Logbook llo. • ·EFL-1091 

Offsite rroperty Ho. 

Ice Chest No. SML 3-6[,·· 

Bill or Lading/Airbill No. 

HC!thod of Shipment OVERNIGHT AIR SERVICE 
Shipped to TM/\ 
rossible Smrple Hazards/Remarks Keep samples at 4C (SOIL) 6-X)tJ:e 

Sa~le ldl!ntlfication 

-
' 

.-,.,ZSOml 
~250ml 

...l-;250ml 
.+, 125,nl 

.,,I-, 1,5ml 
...-,-, 125ml 

..-1, 125ml 
,.r:10001n1 

r1,ZSOml 
. O.Otn-1 --, -, ,so .. 1 

J ~ ,250ml 
<"f", 125ml 
_..-1, 125ml 

'}-id•j;·-t. 125ml 
.-t', 125ml 

-1, 1000ml 

J) 
1,250ml 
1,250ml 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

r:C:ll';ffll H~tals,llg,Ti ~""5°:)3 
Gs:VOfl CLP 
nG:Se,ni •VOi\ Cll' 

G:/111inrn: r ,Cl ,sot, (Erl\ 300.0) 
l'/G:/lnions 1102,1103 <Erl\ 353.2) 

G:Cynnidl! CLP 
Gw:l::erosene (80151-1) 

l'/G:Gross nlphn/beta (El'-10), Gnmn., Spec to inc\ude,Cs-,34,Cs·137,Co·60,Eu·152, 
Eu·15t,,Eu·155,K·',O,Ru-106,lln·22 (RC·30), Total Urnniun (EA·OlC) U-235,U-231,,U-238 (Er•70, EP-71, Er-5) llp· 
237,(RC-1011\, RC-622, El'-5) ru-230,ru-239/21,0 (EP·OO, EP-01, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC·309, RC-301,) lc-99 (Rc -zr., RC·601,) fua·241,Cm·21,f, (EP·OO, Er-90, Er-91, EP·92, Er-93, EP·S) Sc-79 

l':Cll';Tl\l Hetal.s,llg, Ti °B09 :S~~ 
Gs:VOI\ Cll' 
aG:S'?ffli •VOi\ ctr 

G:l\nions F,Cl,SOI, (El'I\ 300.0) 
l'/G:l\nions 1102,1103 (EPA 353.2) 

G:Cynnide CLP 
Gw:Kerosene (00151-1) 

l'/G:Cross alpl1n/beta (El'·10), Gnnrnn Spec to include,Cs·134,Cs·137,Co·60,Eu· 152, 
Eu-154,Eu·155,K·40,Ru·106,11"·22 (RC·JO), Tot;il Urnniun (El\·01C) U·235,U·234,U·2J8 (EP·70, EP-71, El'·S) llp· 
237,(RC-1011\, RC-622, EP-5) ru-230,Pu-239/240 (El'-80, EP-01 , El'-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-91 (RC-24, RC·604) flm-21,1,Cm-244 (El'·OO, EP-90 , EP -91, El'-92, EP-93, EP~S) Se-79 

P:Cll';lr.L Hetals,llg,ri 
Gs:VOh Cll' 
;iG:Semi·VOI\ CLP 
G:r.nions F,Cl,S04 (El'h 300.0) 

P/G:hnions 1102,1103 (EPr. 353,2) 
G:Cynnide CLP 

Gw:terosen ) 
rt · ss a\ph;i/beta <Er-10), Gnmn., Spec to inclt~e,Cs-131,,cs-137,Co-60,Eu-152, 

u- 154,1:u-155,K·'•O,Ru-106,lln-22 (RC-30), Total Urnniun (Eh·OlC) U-235,U-231,,U-238 (EP-70, EP-71, Er -S) llp· 
237,(RC-101r., RC-622, EP-5) l'u·230,ru-2J9/2l,O (EP·OO, El'-01, EP-5) 1-129 (RC-25, RC -605) Sr-90 (RC-306, RC· 
303, RC-309, RC-301,) Tc-99 (RC-24, RC ·604l r.m-241,cm-244 (EP-80, EP-90, EP-91, EP-92. EP-93, EP·S) se-79 

Field Trnnsfcr or Custody Chain of l'ossession (Sign end Print !lames) 

Relinquished by: 

Relinquished by: 

Disposal Hethod: 

Conments: 

l\·6000 ·~07 (12/90) lF.rJ UEr061 
Chain of Custody 

Received by: Dnte/Time: 

Rl!ceived by: Date/Time: 

Disposed by: Onte/T imc: 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SD-EN-SPP-OO2, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

CASE: 

LP/ICP 

0 SW-846/ICP 

A 

0 CLP/GFAA 

0 SW-846/GFAA 

B C 

ANALYSES PERFORMED 
LP/Ho CLP/Cyanide 

0 SW-846 
Cyanide 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
is technical verification documentation present? 
Is a case narrative present? 
Comments: 

D 

• D 

....... © No 

•.••.• ~ No 

N/A 
N/A 

---------------------------

2. HOLDING TIMES 
Are sample ho·lding times acceptable? •••••••••.•. (9 No N/A 
Comments: ---------------------------

.. 0 1 7 
A-19 
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Ln 

WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? . 
Are initial calibrations acceptable? •••••••• 
Are rep interference checks acceptable? ••••••• 
Were rev and CCV checks performed on all instruments? • 
Are rev and CCV checks acceptable? • • • • • •.• 

No N/A 
No N/A 
No N/A 

~No 
N/A 

• No N/A 
Comments: __________________________ _ 

~ 4. BLANKS 

Were res and CCB checks performed for all applicable analyses? 
Are res and CCB results acceptable? •••• 
Were preparation blanks analyzed? •••• 
Are preparation blank results acceptable? • 
Were field/trip blanks analyzed? ••••• 

No N/A _/_ I ✓ 
.~~N~'N/A ®:Sf ~7 

Are field/trip blank results acceptable? 
Comments: 

• • Yes 
• Yes 
. Yes 

No N/A 

~N/A 

No® 
---------------------------

:5 ~ ' ~ ~~ -= -~\-~ 
5. ACCURACY 
Were spike samples analyzed? . • • • • • • . • • • . . .@)No N/A 
Are spike sample recoveries acceptable? • . • • . ••••• Yes ® N/A 
Were laboratory control samples (LCS) analyzed? .@ No N/A 
Are LCS recoveries acceptable? • • • • • • • . . .•.. .€} No N/A 

vQ18 
A-20 
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WHC-SO-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? ••• 
Are laboratory duplicate samples RPO values acceptable? • 
Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %0 values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? •••• 

. . .(Y~s~ No N/A 
•. Yes ~N/A 
(§ No N/A 

.. ® No N/A 
.. Yes No ·@ 

• •. Yes No C!!J!;> 
Comments: ------,.----------,.--------------
0 , .. .c., -~ _ s::s::~-- 'h S&....s: \er. s.- ,, .. ·:£',c::-- k ~~ .......... <:{1""~-a 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSO values acceptable? 
Were analytical spikes performed as required? • 
Are analytical spike recoveries acceptable? 
Was MSA performed as required? 
Are MSA results acceptable? •• ~ ••• 
Comments: 

. . . . 

. . 

. Yes No 

. Yes No 

. Yes No 

. Yes No 

. Yes No 

. Yes No 

----------------------------

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? ••.. 
Are results calculated properly? 
Do results meet the CRDLs? 

o N/A 

No N/A 
N/A 
N/A 

Comments: ___________________________ _ 

A-21 
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t-" 

r 
0 
N 
0 

~oC\~~")_--, ,,,~-~ \\ 

SDG: 

COMMENTS:~~ 

FIELD SAMPLE ANALYSIS 
ID TYPE 

~~;\~d-- -::s: C: \? 
~:J\ ~~~ \ 
~~o~~ ~\.-

~-,~~~d- I~~,\''!;)] 
<.::._.,_ .~ 

~-,H~~ ">...., \ 
t2-..,-:,,o\~~~ ~ 

~,.._a,~<._, ~ ~ ------~ 
~:=::;c, ~~<-, \ 
<?..... - -.'Y?:_? L ~ . 

@-.,....Ci??~' ~~ 

'<-,D c.\~ ~~ \ 

~,--.ff~----<.l-., ---\7 

911- 3zzc .1657 

HOLDING TIME SUMMARY 
,. 

VALIDATORvm-&-~~~ DATE:~\~~~ 
'<4!? 

PREP. 
DATE DATE DATE HOLDING 
SAMPLED PREPARED ANALYZED TIME, DAYS 

q \..-9(\c(~ , e::.l \ \\ ci-~ \ c:.\ \~\ c'\~ 

c\ \ lo\q·5 \ \ 
~ \\~.\c\~ ~\.7 ~ 

0 ilc::r\\q~ l~l \ \\9~ \ = k :'.}__ \'-1~ 
l{ \ \.::::\ C1_ 3i \ \ :3\~ 

qh~\'1~ ~\7 17 · ~ 

C\ \ c\ C.I .<-, ~ \ 3c::\cl ~ \ .:_.\ l-.,\i tf:?~ 

1 \\c~\~ ~ \ \ 

----~ .\-:7 --b 

C\ \9\cr~ q\~\c\5 C\ \ :)_,\ct~ 
-

c.\\\~\cl5 \ l 

«b ,'7 -c~ -

PAGE_l_OF_l__ 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

~Co ~~",Q 

sS \ 
' -~s -\;7 

5~ '\\~ 
~ -5'.).. '\ 

1\ -1i ~ ~ ~ 2) \ 

d-c: ::, '¼..ru-..{'Q-

~t\ I 
d. t.\ <-V 
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\\ \ 

\\ ~ -

::e: 
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I 
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. .. 
WESTINGHOUSE/HANFORD 

3 
BLANKS 

lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

lab Code: SK INER Case No.: N3-09-046SAS No.: 

Preparation Blank Matrix ( soil/Yater): SOIL 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

'Analyte 

Initial 
Calib. 
Blank 
(ug/L) C 

Conti~uing Calibration 
Blank (ug/L) 

l C 2 C _____ : _s ...... i ___ _ 
Aluminum -lAntimony 

L .. Arsenic 
Barium 

t Beryllium 
...:. , Cadmium 

,Calcium 
:chromium 
:cobalt 

10.6:u 
12.9:u 

1. 7: U 
1. 2: U 
0.2:s 
l. 3: U 

59.0:u 

20. l: B: 
12.9:u: 

1. 7: U: 
1. 2: U: 
0.2:s: 
1. 3: U: 

59.0:u: 
2.2:s 2.1:u: 

~ 
:Iron 

2.6:u . 2.6 : u: 
,8,.c..:>Q}. 5 l.[D 5)._~'IAJ) 
: 5.3:u 7.4 s: 

:Lead 
:Magnesium: 
:Manganese: 
:Mercury 
'Nickel 
Potassium: 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

:Titanium 

1.1:u 1.1 u: 
22.9:u 22.9 u: 
0.8:u l. 0 s: 
0 . 1: U 0. l u: 
3. 4: U 3.4 u: 

68.5:u 68, 5 I u: 
2.3:u 2 . 3: U: 
2.6:u 2.6 : u: 

114.4:u: 114. 4 u: 
2.2:u: _ 2. 2 u: 
5.5:u: 5.5 u : 
6.0:s: 4.4 u: 

10.0:u: 10.0 u: 
l. l: U: 1. 2 s: 

I 
I _, 
\ 

~C. -..-1 

e:, ·c.,'\s 5 ~ 
~c...,'t::>s3 
-~q_~~ 

10.6:u: 
-13.0:B: 

1. 7: U: 
1. 2: u I 
0.3:B 
1. 3: U 

59.0:u 
2. 1: U 
2.6:u 
5.4:B 

12.s:s 
1. 1: U 

22.9 U' 
1. 2 B 
0. 1 u 
3.4 u 

68.5 u 
2.3 u 
2.6 u 

114. 4 u 
2.3 8 
5.5 u 
4.9 B 

10.0,u 
l. 1: U 

FORM III - IN 

3 c: 
I _, 

26.0:B: 
12.9:u: 

1. 7 :u:: 
1.2:u:: 
0, 3 I 8: I 

1. 3 U' 

59.0 u 
2. l u 
2.6 u 
8.6 B 

10.6 B 
1. 1 u 

38.9 B, 
1. 2 B: 
0. l: U: 
3.4:u: 

68. 5: U : : 
2. 3: U : : 

2. 6: U: : 
114. 4 u I I 

I I 

2.2 u I I 
I I 

5.5 u I I 
I I 

4. 4 u I I 
I I 

10.0 u I I 
I I 

1. 6 B I I 
I I 

I I 
_ 1 I 

SDG No. : 809332 

Prepa- I I 
I I 

ration I I 
I 

Blank c: M 

2.120:u: p 
2.s80:u: p 

0.340:u: p 
0.240:u: p 

Ci .0is: a:p p 
0.260:u: p 

11.800:u: p 
0.sss:B: p 

0.s20:u: p 

~p 

-2. 758:B: :P 
0. 220: U :-: P 
4.580:u: :P 
0.160:u::P 
0.0s0:u: :cv: 
0.680 u : : p 

13. 700 u : : p 
0.460 u : : p 

0.520 u : : p 
22.880 u : : p 

0.H0 u:: p 
1. 100 u:: p 

0.880,u: :P 
0.s00:u: :cA 
0.220:u::P 

I I 
I I 

ILM02. l 

1--S:.= 
'-:>~ 

0, ~ \ 

}-s.:::-~ tc-. :.j-E;_ 

~1.kk~ 

10 
~021 



wisTINGHOUSE/HANFORD 

SA 
SAMPLE NUMBER: 

SPI KE SAMPLE RECOVERY 

B09336S 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SK INER Case No. : N3-09 - 046SAS No.: 

Matrix (soil/water): SOIL 

% Solids for Sample: 96.9 

SDG No. : B09332 

Level (low/med): LOW 

Concentration Units ( ug / L or mg/kg dry weight) : MG/KG 

u .. ' Analyte 

:control 
Limit 

%R 

(' .: ----- ----
If'-! Aluminum 

Antimony 
Arsenic 
Bar i um 
Bery 11 i um 
Cadmium 

, Ca l cium 
: chromium 
: cobalt 
: copper 
: Iron 

75-125 
75-125 
75-125 
75-125 
75-125' 

75-125 
75-125 

I 75-125 

75-125 

Spiked Sample 
Result (SSR) c : 

I 

Sample Spike 
Result (SR) c:Added (SA) 

I ------- _, ------- _, ------
72.0992: 2.s8s0:u 97.36: 

371.4781 ' 3. 3010: 389.43: 
413 . 5950 42.0331: 389.43 : 

9.0406 0.2124:B 9. 74 : 
8.0495 0.260s:u 9. 74 : 

42.0196 7.1558 : 38.94 : 
92 . 4859 5.7371:B , 97.36 : 
54 . 0141 11.1235: 48.68: 

93.1752 : 2.4345 97 . 36 : 

I I 
I I 

%R : Q: M 
I I I ____ ,_,_, 
: : NR: 

~:P 
94. 5 : : P 
95. 4 : : P 
90. 6 : : P 

82 . 6: :P 
: NR 

89.5 : : P 
8 9. 1-: : P I 

88 . l: :P I 
I 

:NR: 
93.2 : P : 

: NR : 

-v-::::. 

: Lead 
:M agnesium 
: Manganese 
: Mercury 
: Nickel 
: Potassium 
: se l enium , 

75-125: 
7s-12s: 
75-125 : 

771.3651 ' 
0.5434 

183. 7226 
0.0469 u 

97 . 36 : 
0. f.9: 

~p:3° 
110.9: cv: 

: silver 
: sodium 
: Thallium 
: vanadium 
: zinc 
:cy anide 
:Ti tanium 

Comments: 

-
- C h .. .c:: .. 

75-125 : 
75-125 : 

75-125 
75- 125 
75-125 
75-125 

94.0690 5.8232 B 97.36 : 90. 6: ? I 
I 

NR : 
364.5852 0;4609 u, 389.43 : 93. 6: p I 

I 

9 . 5800 0 . 5210 u: 9. 74 : 98.4 : p I 
I 

I 
I I NR: 

359.0747 0.u09:u: 389.43 92.2 : : P 
110.5380 26 . 7356: I 97 . 36 I 86 . l : : P I 

I 

110.6431 26.1124 : I 97 . 36 I 86.8: :P I 
I 

25.6329 0.4734:u : 25. 29 101. 4: : cA : 
784.3332 , 830.5830: I 97. 36 I -47.5: : P I 

I 

I I I I I _______ , _, ------ _____ , _, _ , 

_~c.eS.~~ ~ -~~ ~,~,{~ -~·,~~<'?- ~"€-- . 

... ~ ,o.....~C ~~ L\_ ~ ~ ,~_. ~ C\.\~~-\-. 

FORM V (Part l) - IN 

- 15 

.. 022 
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OUPLI CATES 
SAMPLE NUMBER: 

8093360 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SKINER Case No.: N3-09-046SAS No . SDG No.: 809332 

Level ( loY/med): LOW Matrix (soil/Yater): SOIL 

% Sol1ds for Sample: 96.9 % Solids for Ouplic~t~: 97.0 

c::i. 

"° "° -
U"l 
C"-.! 

-~· cy.... 

Concentration Units (ug/L· or mg/kg dry Yeight): MG/KG 

I I I I 
I I I I 

Control:: I I 
I I 

Analyte Limit I I Sample ( s) CI I Duplicate ( 0.) c: RPO a:M 
I I I I 

I I I I I I I I 
I I _1 I _, I _,_, 

:Aluminum I I 4878.4153: I I 5046. 7402: I 3. 4: :P I 

I I I I I I 

:Antimony I I 2.5850:u:· 2.5850:u: :P I I 

:Ars~c1c : 2. 0:: 3.3010 2 . 7395: 18. 6: : :P 
(!]~: 40. 1: : 42.0331 153.9812: (i14.2j)•:p 
:Beryllium: I I 0.2124 s: 0.2425:s: 13. 2: :P I I 
:cadmium I I 0.2605 u: 0.2605:u I :P I I I 

:calcium I I 7963.3693 7499.6744: 6.0: :P I I 

:chromium 2. 0:: 7. 1558 8.8511: 21. 2: :P 
:cobalt I I 5.7371 s: 7.2680:B 23.5: :P I I 

:copper 5.0 11.1235 I I 12.5843: 12. 3: :P I 

:rron 12478.8842 12188.7242: 2.4: : P· 
:Lead 0.6 2.4345 2.6072: 6.9: 'P 

~ 1001.9 3988.6982, 4372.2384: 9.2: p 

~ 183. 7226: 555.8127: ~ p 
:Mercury 0.0469:u: 0.0491:u: I I cv: I I 
:Nickel 8.0 5.8232:s: 8.2960: I I 35. 0: : p 

I 

:Potassium 728.8467:s: 796.4572:B 8. 9: : p 

:selenium 0.4609:u:: 0.4712:s 200. 0:: p I 
I 

:silver 0.5210:u:: 0.5210:u I I ,P I I 

:sodium 172.1723:s:: 210. 7868:B 20. 2:: p 

:Thallium 0.H09:u:; 0.4409:u I I p 
I I 

: vanadium 10, 0: I 26.7356: I I 25.3990: 5. 1 : : p 
I I 

:zinc I 26.112C I I 26.5292 : 1. 6: : p 
I I I 

:cyanide I I 0.4734:u:: 0.s109:u:: I I CA : I I I I 

:Titanium I I 830.5830: I I 681.5153: 19. 7)-'! p I 
I I I I I 
I I I I I I I I 
I I 1 _1 I 

, , _ _ , 

~ ~°'-~,'vW'o_~:.~ ~-:,~.;.-t\:<.\je_ ~~u... ~":~ 

O-~ ~~~e- ~ ~,~ ct) 

FORM VI - IN ILM02. 1 
-- 0 2 3 
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SEMIVOLATILE ORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
809332-TMA-611 (923-E418, Filename 809332.BNA) 
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MEMORANDUM 

TO: 200-UP-2 Project QA Record March 3, 1994 

FR: Susan Winter, Golder Associates Inc~,k-

RE: SEMNOLATILE ORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
B09332-TMA-611 (923-E418, Filename B09332.BNA) 

INTRODUCTION 

This memo presents the results of data validation on data package B09332-TMA-611 prepared 
by the Thermo Analytical (TMA) laboratory. A list of samples validated along with the 
~nalyses reported and the method of analysis is provided in the following table . 

SAMPLE ID SAMPLE DATE YlEDIA I ANALYSIS 

I 
B09332 09ffl/93 SOIL 

I 
SEE NOTE 1 

B09333 09/10/93 SOIL 
B09336 09/10/93 SOIL 

:--lote 1. All samples were malyzed for CLP TO. Semivolatile Organic Constituents. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following 
information as indicated below: 

Attachment 1. Glossary of Data Reporting Quaiifiers 
Attachment 2. Summary of Data Qualifications --· ·- · 
Attachment 3. Qualified Data Summary and Annotated Laboratory Ir~ 
Attachment -!. Laboratory Narrative anci C:iain-oi-Custody Documentadbn1 -
Attachment 3. Data 1/aiidation Supporting :Jocumentation .., < 

DATA QUALITY OBJECTIVES 
-.. .... 

Precision. Goals for precision were· :net. 

-- ...,,-,.. ·- ~ 

. ..\cc-:irac,. Goa1s :or :iccurac, were :net. 

Sample Resu.it Verific:ition .. -\11 sampie :-esults ·,11ere supported :n :he raw data. 

Detection Limits. Detection limit 3oais were met ior all sample results as specified in the 
reference analyticai method. 

Completeness. The data package was compiete :or all requested analyses. A total of three . 
samples were validated in this data package with a totai of 192 determinations reported, all of 
which were deemed valid. This results in a comoleteness oi i.00 percent, which meets normal 
work plan objectives of 90%. · · 

1 
·~ 001 



-

Data Package ID: B09332-TMA--611 

MAJOR DEFICIENCIES 

.A.nalvsis: Semivolatile Organics 

The following major deficiencies were identified during data validation which required 
qualification of data as unusable. 

• The tentatively identified compound (TIC) identified as 4-hydroxy-4-methyl-2-
pentanone has been qualified as unusable (UR) since it is an aldol 
condensation product, a suspected laboratory contaminant. Attachments 2 and 
5 provide a summary of the samples affected, data qualifications applied and 
supporting documentation. However, these qualifications do not affect the 
percent completeness since the TICs are not TCL compounds. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 

Laboratory Blanks 

• Di-n-butylphthalate, bis(2-ethylhexyl)phthalate, pyrene, and two TICs. as listed 
in Attachment 2, were detected in the associated laboratory blank. 

REFERENCES 

Attachments 2 and 5 provide a summary oi the samples affected, data 
qualifications applied and supporting documentation. 

WHC 1993a, Validation of 200-UP-2 Data, Statement oi Work, .-\nalyticai Laboratory Data 
Validation, Task Order S-94-18, December :.4, 1993, Purchase Order :V1073i50. Westinghouse 
Hanford Company, Richland, Washington. 

WHC 1993b, Data ~/aiidarion Procedures for C:1emicai .-\naiyses. 'NHC-SD-EN-SP:?-C02 . .1ev. : , 
1993. Westinghouse Hanford Company,•Jic.hiand. Washington. 

2 '" 002 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



Ln 
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'-.C -t 
U"l 
f!'-....! 
~ 
~ 

GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected in the associated laboratory 
blank. This qualifier is applied by the laboratory. During the process of data 
validation this qualifier may be replaced by other appropriate qualifiers as de.fined by 
the validation procedures. The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample quantitation limit corrected for aliquot size, dilution and 
percent solids (in the case of solid matrices) by the laboratory. The associated data 
should be considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration reported may 
not accurately reflect the sample quantitation limit. The associated data should be 
considered usable for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. This qualifier may be applied 
by the laboratory to indicate a concentration which is less than the contract required 
quantitation limit (CR.QL) but greater than the instrument detection limit (IDL). 
During data validation this qualifier may be applied to indicate a minor quality control 
derlciency. However in either case, the associated data should be considered usable 
for decision making purposes. 

NJ - Indicates presumptive evidence of a constituent at an estimated value. This qualifier is 
normally applied to GC anaiysis data (such as organochlorine pesticide and PCB data). 
The associated data should be considered usable for decision mai.<ing purposes. 

N - Indicates presumptive evidence of a constituent. This qualifier :s normally applied to 
GC anaiysis data (such as organochlorine pesticide and PC3 data). The associated 
data should be considered usable for decision making ?Urposes. 

JN - Indicates a tentativeiy identified compound (TIC whose concentration and 
identification have been determined :o ~e valid .is a .:-esuit :JI data 0raiidation. The 
associated data :Should ':,e -:::onsidered :.isaoie :or decision ~a.king ?urposes. 

~.;JN - :nciicates .-.. :emariveiy identified ::om;,ound ,.TIC that :1as been ietermined to be 
?resumptive anci niici (JN1 in terms of identification .mci quanritation and has been 
Juaiified .1s :mcietecteci , Ll due ~o associated blank .:ontamination. 

UR - Indicates the constituent was analyzed ior and .i10t detected. The concentration 
reported has i::>een qualified as unusable due :o a major quality control deiiciency 
identified during data validation. The associated data should ~e considered unusable 
for decision making ?urposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported 
has been qualified as unusable due to a major quality control deficiency identified 
during data vaiidation. The associated data should be considered unusable for 
decision making ?urposes. 

004 
. - ·~ :., . ... 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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! 

SDG: B09332-1MA-611 

WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 
/,. / 

YAU~ /4--?".TE: March 24, 1994 

COMMEi'\JTS: SEMIVOL\TILE ORGAN1CS r,a,--

COMPOUND 

DI-N-BU'IYLPHIHAlATE 

BIS(7,-EIHYLHEXYL)PHrnALATE 

PHENOL 

4-HYDROXY +MEIHYL-2-
PENI'ANONE 

4-HYDROXY +MEIHYL-2-
PENI'ANONE 

UNKNOWN HYDROCARBON @ 
RT6.&SMINUT'ES 

lJNI<NOWN HYDROCARBON @ 
· RT U7 MINL iES 

UNKNOWN HYDROCARBONS @ 
RT 7.42 AND 8.73 MINUTES 

PROP ANOIC AaD ESTER ISOMER I 
@ .RT 18.1 MINu-rES 

HEXANEDIOIC ACD ESTER 
!SOMER @ RT :6.21. .',fl."lt., TES 

UNKNOWN HYDROCARBON @ 
RT 7'.~ :vl!NL-rES 

HEXANEDIOIC . \CD E.:>"TE.~ 
iSO~ER @ RT :.6.:3 ~"l.--:CS 

QUALIFIER SAMPLES AFFECTED 

u 009332 
B09333 
B09336 

tJ 009332 
009333 
B09336 

tJ B09336 

u 809332 
B09333 
B09336 

UR B09332 
009333 
809336 

UJN I B09332 
809333 

I 
I 

UJN B09336 I 

I 
JN 809333 

IN B09333 

jN I 309333 I 
I 

i I 
I 
! 

i 

_:N 309336 

309336 

I 

. ! 

8-7 

PAGE l OF 1 

RFASON 

PRESENT IN LABORATORY 
BLANK 

PRESENI' IN LABORATORY 
BLANK 

PRESENI' IN LABORATORY 
BLANK 

PRESENI' IN LABORATORY 
BLANK 

SUSPECTED LABORATORY 
CONrAMINANI" (ALDOL 
CONDENSATE) 

PRESENT IN BLANK 

PRESENT IN BL-\NK 

IDENTIFIED AS A V AUD 
RESULT USING DATA 
V AUDATION PROCEDURES 

IDENTIFIED AS A V AUD 
RESULT USING DATA 
VAUDATIONPROCEDURES 

:DENTIFIED AS A VALID 
:lESULT USING DATA 
"✓ AUDATION PROCEDURES 

iDfu'ITIFIED AS A VAL'D 
~ESULT USING ::JATA 
V ALlDAT!ON PRCC::DlJRES 

,DENTIFIED AS A "✓ AL'D 
'1ESULT lJSING DATA 
"/AUDATION PROCEDURES 

006 

I 
I 
I 

-· , "" :...,. · . . 
. w'""' · 



~·. 
,._.,g,. 
'-· . .Q'. 

~- . 
£.F~· 
~---!: 
t'.""-.J. 
\~~-
$'~.~i: 

~~ 

ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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r 
C> 
0 
(X) 

Viilidated Datb si,1111,11-y, Ona Packa9e: 1:109jl2-1HA-611 
·---·· --·-·------

S;,11ti/# 
Dille 

Location 
D<:µth 
T~µ.: 

C1,ul11.:11ls 

Par;,11..,t1:r ll11i ts 

PIIENOl 
81S(2-CHLOROETHYL)ETIIER 

2-CHl.OKOPltENOl 
1,3-D~CHIOROBENZENE 
1,4-DICHLOROBENZEIIE 
1,2-DICHLOROBEIIZEIIE 

2-HETIIYLPIIENOI 
2, 2 1 -OXYIII S( 1-CHLOROPRUPAllc) 

. 4-HETHYI PIIEllOl 
N-N 11 ROSO ·D 1-N-PROPYI AIHIIE 

IIEXACHl OkUETHAIIE 
NIJROIIENZEIIE 

ISCIPIIOROUE 
2-NITRUl'IIENUl 

2,4-0IHETHYLPIIENOI 
111 S( 2 · CHl.OROETIIOXY)HE TIIAIIE 

2,4-DICHIOROPHENOl. 
1,2,4-TRICHLOROBlNZEIIE 

NAPIITIIAI EIIE 
4- Cltl OkOAH II I NE 

IIEXACltLOROlllllADIEIIE 
I, -c;tn ORO- 3-HETHYLPIIENOl 

2·HETHYI NAPlllllAI EIIE 
ltl:XACltl OROCYCL OPl::.N I All I ENE 

2, I, ,6-TRICHl ORCJl'IIENOl 
2,4,5-TRICIILOROl'IIENOL 

2-ClllOROIIAPltfllAl ENE 
2-NITROANIL INE 

0 IHEIIIYLPIUltAl ATE 
ACENAPllrttYI ENE 
3-NI TkOAIIII IIIE 

ACE:NAPltlltEIIE 
.._ ____ ---·····-·· ···-. 

UG/KG 
UG/l(G 
UG/l(G 
UG/KG 
UG/l(G 
UG/KG 
UG/KG 
UG/KG 
IJG/KG 
UG/KG 
UG/KG 
IJGiKG 
UG/KG 
UG/KG 
IJG/KG 
UG/KG 
UG/KG 
UG/KG 
lJG/KG 
lJG/KG 
IJG/KG 
llG/KG 
llG/KG 
UG/KG 
IJG/KG 
LIG/KG 
UG/KG 
UG/KG 
UG/KG 
llG/KG 
UG/KG 
IJG/KG 

2 
3 
-95 

80933 
9-9-9 

299-1'19 
60.00 - 62.50 

Result 

350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
840.000 
350.000 
840.000 
350.000 
350.000 
81,0.000 
350.000 

- -
- -
- . 

Q 

u 
u 
u 
u 
u 
u 
u 
IJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
IJ 
u 
u 
u 
ll 
u 
u 
u 
U. 
u 

-·-·--·-·-·--

B09333 
9-10-93 

29Hl19-97 
50.00 - 52.50 

---
---

Result Q 

390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
390.000 
940.Q00 
390.000 
940.000 
390.000 
390.000 · 
940.000 
390.000 

B09336 
9-10-93 · 

299·U19-95 
74.80 - 77.30 

---
---

Result Q 

u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
iJ 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 330.000 u 
u 800.000 u 
u 330.000 u 
u 800.000 ·U 
u 330.000 u 
u 330.000 u 
u 800.000 ·U 
u 330.000 u 

'-..)~~~--(:~ 

<Jdit~/4 3\~::Sh~ 



,-· 
Cl 
0 
CD 

V&I it.lat ed Data S1•1111 .. ry, 
- ---- --------- -----·---- -

Pu, ·uuu.: l cf 
····· --- ··---- --- ··-----·· • 

2, 4 -0IN111101-'llt:IIUI 
4-NllROPIIEIWI 

Dl8ENZOFUNAII 
2, 4 · 0INITROTOI lltUE 
2, 6 -0INI IIWlOI IJENE 

0 IETHYIPIIJIIAI ATE 
4 · llt l OIHJPIIENYL · PHl:N'tl.ETIIER 

fl IJORl:Nl: 
4 - NITk0ANII IIIE 

4, 6-0 IN I lkO· 2- ME TIIYLPIIENUI. 
N· NITROSOOIPHENYLAMINE 

4 · bROliOi'IIENYL · PHENYi Elltl:R 
IIEXACHl.OIWbENll:NE 
PEIITACIILOROPIIEIIUL 

PIIENAlllllRENE 
ANTllkACENE 

CAkllAZOIE 
01 · N lllll Yl PIITIIAI ATE 

ti UlJKAll I Ill ue 
l'TRENE 

lllll Yl&l:HZYLPIIIIIAlAlE 
3, 3 1 ·OICIII ORObENZlO l NI: 

IIENZO(A )ANTll~AlENE 
111S ( i! · E IIIYl IIEXYI )PHTIIAl.ATE 

CIINYSl:kE 
lJ I · N · OCTYLPHTIIAL ATE 

BENlO(B )fllluRANl HENE 
BENZO(K)flUORANI IIENE 

BENZO(A)l'YRENE 
INUl:N0(1,2,3 -CO)PYkENE 
018ENZ(A,H)ANTIINACENE 

8ENZO(G , H,l)PERVIENE 
---·--- --- - - ·-·- ·· . - --· - ·• ----·- ·•• 

IJ'{l 1225 .. 1670 

uul& P&ckage; IIOY5j2 -THA · 611 
------- ·- --·-··----

s ... ,.,, B09332 809333 809336 
Oe1l1: 9 -9-93 9- 10-93 9 · 10-93 

I OC ii t ion 2Y9 · U19 · 95 299-1119-97 299 - 1119-95 
01:µlli 60 . 0U · 62.50 50.00 · 52.50 74.80 · 77.30 
Ty~~ ---

L1..,0411l:11t:a ---
·----- - - ---- -- ---

ll11i t:; lh:sul t Q Re:;ult Q Result Q 

-----•·••--
Uli/KG 840.000 u 940.000 u 800.000 u 
UG/KG 840 .000 u 940;000 u 800.000 u 
UG/KG 350 . 000 IJ 390.000 u 330.000 u 
UG/KG 350 . 000 u 390.000 u 330 .000 u 
lllitKG 350.000 u 390.000 u 330.000 u 
UG/KG 350.000 u 390.000 IJ 330.000 u 
UG/t.'.G 350 .000 u 390.000 u 330.000 u 
IJG/KG 350 . 000 u 390 .000 u 330.000 u 
IJG/KG 840 . 000 u 940.000 u 800.000 u 
UG/KG 840 . 000 u 940.000 u 800 . 000 u 
UG/KG 350 . 000 u 390.000 u 330.000 u 
IJG/KG 350.000 u 390.000 u 330.000 u 
UG/t.:G 350.000 u 390.000 u 330.000 u 
IJG/kG 8"0 .000 u 940.000 u 800.000 u. 
UG/KG 350 .000 u 390.000 u 330.000 u 
IJG/KG 350 . 000 u 390.000 u 330.000 u 
UG/KG 350 .000 u 390.000 u 330.000 u 
IIG/t:G 420 .000 IJ 390 .000 u 330.000 u 
IJG/t:G 350 .000 IJ 390.000 u 330 .000 u 
IJG/KG 350 .000 u 390.000 u 330.000 u 
IJG/1.'.G 350 . 000 u 390.000 u no.ooo u 
UG/1.'.G 350.000 u 390.000 u 330 . 000 u 
IJG/t:G 350 .000 IJ 390.000 u no.ooo u 
IJG/t:G 350 .000 u 390.000 u 330 .000 u 
IJG/l(G 350 . 000 ll 390.000 u 330.000 u 
IJG/KG 350.000 u 390.000 u 330 . 000 u 
UG/KG 350 . 000 u 390.000 u 330.000 u 
UG/1.'.G 350.000 IJ 390.000 u 330.000 u 
IJG/1.'.G 350.000 u 390 .000 u no.ooo u 
UG/KG 350.000 u 390.000 u 330.000 u 
IJG/1.'.G 350.000 u 390.000 IJ 330.000 u 
IJG/KG 350 . 000 u 390.000 u 330 . 000 u 

.. - ·--··------ -



.....,,,,. 

----ei vv .. ou 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET c} G\ ~ - I...J-l , 5. - (1 S 
! I 

Lab Name: =TMA==~/=AR==L=I'--------- Contract: ~WH-=-=--=Ca,_ ___ _ 
I B09332 I 
I /,.., c - 6d., <=::/ I 

Lab Code: TMALA Case No.: 09028 SAS No.: _N-A __ _ SDG No. : _N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-01D 

sample wt/vol: 30. 4 (g/mL) _G _ Lab File ID: 30928S03 

Level: (low/med) =LO~W ______ _ Date Received: 09/14/93 

% Moisture: 6 decanted: (Y/N) li,__ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: ---=-2 ..... ~0 (UL) Dilution .Factor: 1.0 

GPC Cleanup: (Y/N) x._ pH: 2-..d 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

108-95-2--------Phenol -------------111-44-4--------bis ( 2-Chloroet.~yl) Ether ---95-57-8---------2-Chlorophenol --------54 l - 73 - l - - - - - - - - l, 3 - Di ch lo robe n z en e ------106-46-7--------l,4-Dichlorobenzene ------95-50-1---------l,2-Dichlorobenzene ------95-48-7---------2-Methylphenol_.,...... ______ I 
108-60-1--------2,2'-oxybis(l-Chloropropane) l 
106-44-5--------4-Methylphenol - l 
621-64-7--------N-Nit=oso-Di-n-Propylamine __ ! 
67-72-1---------Hexachlcroethane _______ i 
98-95-3---------Nit=obenzene ---------78 - S 9 - l - - - - - - - - - ! sop ho r one ----------38 - 75 - 5 - - - - - - - - - 2 - Nit= c phenol ---------: o 5 - 67 - 9 - - - - - - - - 2, ~ - ~ i ~ e i:: ~ y ~ p hen o: ------lll-91-l--------ois ( 2-Chloroethoxy ) Methane __ • 
120-83-2--------2 , ~-Dichlorophenol ------120-a2-1--------1,2,~-Tr!chlorobenzene ----91-20-3---------Napn~hal ane 
106-47-a--------4-Chloroani~:~~-~-e--------
37-63-3---------~exac~lorobutad!ane -----39-30-7---------4-Chlorc-3-Methylphenol ---~!.-57-~---------2-!'fei::hy lnaph~.:1alene ------77 -47-4---------~exachlor=cyclopentadiene __ . 
38-06-2---------2,4,5-Trichlorophenol ----95-95-4---------2,4,5-Trichlorophenol ----91-58-7---------2-Chloronaphthalane 
88-74-4---------2-Nit=oaniline ------

--------13 l - l l - 3 - - - - - - - - Di=. et~ y: ~hi::~ al a~ e -------208-96-8--------Acenaph~hy:er.e 
99-09-2---------3-Ni t=oani:ir.e _______ _ 

33-32-9---------Acenaphthene ----,--------5 l - 28 - 5 - - - - - - - - - 2 , 4 - Dini t = c phenol -------
?ORM: SV-1 
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lC 
SEMIVOLA.TILE ORGANICS ANALYSIS DATA SHEET 

vVVl.Ji 

EPA SAMPLE NO. 
d.:\C\.-~,s-C\.S 
I 
I B09332 

Lab Name: =T=MA~/~A=R~L=I'-'---------- Cont~act: ~WH..=.;::C;_ ___ _ I b o -- h .;i, ,S' 
Lab Code: TMALA Case No.: 09028 SAS No.: """"N-=--=A'---- S DG No . : ___ N ___ A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-0lD 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 30928S03 

Level: ( low/med) LOW Date Received: 09/14/93 

% Moisture: 6 decanted: (Y/N) li.._ Date Extracted: 09/16/93 

Concentrated Extract Volwne: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: ----=2..;... ~O (UL) Dilution Factor: 1.0 

~ GPC Cleanup: 

"'° 
(Y/N) 'j__ pH: _2-..d. 

C0NCENTR..~TI0N UNITS: 
(ug/L or ug/Kg) UG/KG - CAS NO. COMPOUND 

100-02-7--------4-Nitrophenol ---------132-64-9--------Dibenzofuran ---------12 l - l 4 - 2 - - - - - - - - 2, 4 - Dini trot o l u en e ------606-20-2--------2,6-Dinitrotoluene ------84-56-2---------Diethylphthalate,__-e--,---- ' 
7005-72-3-------4-Chlorophenyl-phenylether __ l 
86-73-7---------Fluorene_,,.-=-e---------- ' 
100-01-6--------4-Nitroaniline __ _,,-,----,--' 
534-52-1--------4,6-Dinitro-2-methylphenol I 
86-30-6---------N-Nitrosodiphenylamine (l) = ! 
101-55-3--------4-Bromophenyl-phenylet~er i 
118-74-l--------Hexachlorobenzene _____ -_-_-_-
37-36-5---------?entachlorophenol 
85-01-3---------?~enanthrene -------
120- 12 -7--------.;_nthracene 
86-74-3---------car~azole -----------
84-74-2---------Qi-n-3ut7lphthalate 
206-44-0--------?~uoranthene ------
129-oo-o--------?yrene -------------35 - 68 - 7 - - - - - - - - - 3 u t y l ~en z y _ p ht ha late -----31-~4-l---------3,3'-)ichlor~benzidine ----36-55-3---------3enzo (a ) An~~racene 

,--,--~---: :7 - 3: -7 --------~is ( :-Et~vlhexv l } ?ht~al a~a , 
218-01-9--------c~rysene - - -- ; 
l:7-34-0--------Di-n-Octyl ?ht~alate -----205-99-2--------3enzo(b)Fluoranthene -----207-08-9--------Benzo(k)Fluoranthene -----50-J2-a---------3enzo(a ) ?yrene 
l93-J9-5--------Indeno(:,:,:-c_d_)_?_y_r_e_n-.e----
53-70-3---------Dibenz (a,h) Anthracene ----l9l-24-2--------3enzo(g,h,i)Perylene -----

840 
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350 
350 
840 
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350 
340 
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42'.) 
]50 
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IU 
\U 
IU 
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IU 
IU 
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!U 
;u 
! U 

. r· 
: .J 

350 \ !J 
350 i U 
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~s~-;...;--
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350 
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350 

JU 
IU 

IU 
!U 
IU 
IU 
IU 

Q 

(l) - Cannct je separa~ed ~ram Jiphenyla~ine ----'1 , 
i ' \ • 1..1.,....::, 
-...) <":::..., --- --,..:, ~ I . .:.(/-

1.01 

?ORM: SV-2 yj ;t-,< \ J/9 0 
'.. \ (.\'\ 
\ '7..\ ' : ' -i:,\✓ ..,, 



l F 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=<-/=A=R=L=I ________ _ Contract : _WH~C ___ _ 

V V V ..L . ..;rc,--

Lab Code: TMALA Case No.: 09028 SAS No.: -NA ____ _ SDG No. : ___ NA ____ _ 

Matr ix: (soil/water) SOIL Lab Sample ID: A309028-0lD 

· Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 30928S03 

Level: (low/med) -L9~W __ _ Date Received: 09/14/93 

% Moisture: 6 decanted: (Y/N) li.._ Date Extracted: 09/16/93 
. 

Concentrated Extract Volume: soo.o (UL) Date Analyzed: 09/28/93 

Injection Volume: _______ 2 _. ~0 (UL) Dilution Factor: 1.0 

!'<'l GPC Cleanup: (Y/N) L._ pH: .....2..:..! 

- Number T!Cs found: __ 2 
CONC~NTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I r-
1 CAS NUMBER I COMPOUND NA..'1E i RT I EST. CONC. ! Q I~ 
l================ i======================== !======= i============= !=== ! 
' · · ~- ·- ~ ' ' ·•itJ...,0"0 -1! ,rarnx·•rL - Y"'Nrnnm • - ~a I 80009 ' JM ;J. ·::> I i -:CS .. c - , .. ... -ltJL- - -·-- - _::!)_ .., _ I s.z ! ·"' 
i 2 • j UNKNOWN :iYDROCARBON i 6 . 8 S i O !~ 1 (,\. 

'------'----------- ---- ______ , __ ! ~~ 
-y 

?OR."1 _ SV- 'l' I C 

.... -



lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: =T=¥.A:::.:..../~AR=L=I,_ _______ _ Contract: ~WH==c ______ _ 

EPA SAMPqj ~G.1 G 
:)_ '\5 -·~,s- s.t: 
I I 
I B09333 r I 
I Sc- S~-~ I 

Lab Code: TMALA Case No.: 09028 SAS No . : ""'"N=A __ _ SDG No. : =N=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-02B 

sample wt/vol: 30.7 (g/mL) _G_ Lab File ID: 30928S04 

Level: (low/med) =LO=W ___ _ Date Received:· 09/14/93 

% Moisture: 17 decanted: (Y/N) li.._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 09/28/93 

Injection Volume: _____ 2 __ • __ 0 (UL) Dilution Factor: 

(Y/N) x.._ pH: --9....:...i 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/~G 

108-95-2--------Phenol 
---.,,-----,,-=----::--,-=-,--:------

l l l - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether 
95-Si-8---------2-Chloroohenol ---
541-73-1--------1,3-Dichiorobenzene -----106-46-7--------l,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol ________ l 
108-60-1--------2,2 1 -oxybis(l-Chloropropane)_ ! 
106-44-5--------4-Methylphenol--=---~--,,--- I 
621-64-7--------N-Nitroso-Di-n-Proovlamine 1 

67-72-1-~-------Hexachloroethane -· -- : 
98-95-3---------Nitrobenzene ---------78-59-1---------Isophorone ----------88 - 75 - 5 - - - - - - - - - 2 - Nitro phenol --------'--105 - 67 - 9 - - - - - - - - 2, ~ - Di~ e ~ h y l phenol --.,...-----111 - 9 l - l - - - - - - - - ~is ( 2 - C ~lo roe tho x y) Me~ ha n e : 
120~33-2--------2,4-Dichlorophenol ____ ::: · 
120-s2-1--------1,2,~-Trichlcrobenzene ----91-20-3---------Naph~ha:ane 
106-47-3--------4-C~lcroani~:-~-n-e ______ _ 
ai-68-3---------Hexach:orobu~adiene -----59-50-7---------4-Chlcr=-3-Methylphencl ---31-57-6---------2-Methyl~aph~balane 

--,.-,-----
77 - 47 - 4 - - - - - - - - - Hex a ch l c r o c y cl o o en tad i en e 
aa-os-2---------2,4,6-T=~chlorophenol __ ==== 
95-95-4---------2,4,5-T=ichlorophenol 
91-58-7---------2-Chloronaohthaiane ----
88-74-4---------2-Nitroanii~ne --------131-11-3--------Di~ethylph~halata ------208-96-a--------Acenaph~hy:ene --------99-09-2---------3-Nit=oani:ine --------83-32-9---------Acenaph~hene ---------51-28-5---------2,4-~i~itrophencl ------

?ORM I SV-1 
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IU 
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lC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

-uuu 1 1 -:-
- I 

EPA SAMPLE NO. 
d C\ q - l;-:.\5- '-'\.+ 
I I 
I B09333 I 

Lab Name: =T=MA==-/~AR=L=I._ _______ _ contract: ~WH=·=c ___ _ I Sc ·-Sd,.,sr I 

Lab Code: TMALA Case No.: 09028 SAS No.: =N=A __ _ S DG No . : =N=A ____ _ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-02B 

Sample wt/vol: 30. 7 (g/mL) _G_ Lab File ID: 30928S04 

Level: (low/med) LOW Date Received: 09/14/93 

% Moisture: 17 decanted: (Y/N) H__ Date Extracted: 09/16/93 

Concentrated Extract Volume: soo.o (UL) Date Analyzed: 09/28/93 

Injection Volume: ___ 2_. ~0 ( UL) Dilution Factor: 1.0 

i.J"lGPC Cleanup: 
r---... 

(Y/N) 'L__ pH: _§...:..2. 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG -...ct - CAS NO. COMPOUND 

100-02-7--------4-Nitroohenol 
132-64-9--------Dibenzofuran ---------
121-14-2--------2,4-Dinitrotoluene ------606-20-2--------2,6-Dini~rotoluene ------84-66-2---------Diethylphthalate _______ i 
7005-72-3-------4-Chlorophenyl-phenylether __ l 
86-73-7---------Fluorene_,,.~--------- I 
100-01-6--------4-Nitroaniline __ ~_,.---- ! 
534-52-1--------4,6-Dinitro-2-methylphenol __ ! 
86-30-6---------N-Nitrosodiohenvlamine (l) : 
101-55-3--------4-Bromophenyl-phenylether~ ! 
118-74-1--------Hexachlorobenzene ------37-86-5---------Pentachlorophenol ------85-01-8---------?henanthre~e ---------12 C - l 2 - 7 - - - - - - - - Ant hr ace n e 

940 
390 
390 
390 
390 
390 
390 
940 
940 
390 
390 
390 
940 
390 
390 

I 
JU 
IU 
iU 
IU 
10 
10 
10 
IU 
IU 
10 
10 
IU 
!u 
JU 
iU 

86-74-8---------carbazole ---------- 390 i u 
84-74-2---------Di-n-3u,:.y.!.pn,:.~ala,:.a <'.C.a ~ i J..; 
206-44-0--------Fluoran,:.hene ----- ~ · J9b · i U 
129-00-0--------?yrene 390 ------------35 - 58 - 7 - - - - - - - - - 3 u,:. y lb en z y l p h ~~ala,:. a 390 i U -----

;u 

31-94-~---------3 , 3'-Jic~:o~obenzidi~e 390 10 ----36-55-3---------3enzo (a ) rln,:.hr~cane 390 10 ------

Q Q 

I;' 
i'~ 

J 

I 
I 

:: 7-:31-i--------cis (2-Et!w2..:"lexv:!.) ?t:::.:ia.la-ca ~c\.C 4--f- ~ 
218-01-::3--------•::!:lrysene - · -- 390 j O 

1 · . 
I ......._ 

117-a4-o--------Ji-n-oc~yl ?h,:.~ala~a 390 IU -----205-99-2--------3enzo(b)Fluoranthene 390 IU , -----207-08-9--------3enzo(k)~luoran,:.hene 390 !U I -----50-32-a---------3enzo(a)Pyrene 390 JU I --,--------
193 - 39 - 5 - - - - - - - - Ind en o ( l, 2, J - ~ d) Py= en e 390 JO I ----53-70-3---------Dibenz(a,i)An,:.~racene 390 IO I ----191-24-2--------3enzo(g,h,i)Pe~ylene_____ 390 IO I 

l _______________ __,. ______________ I ___ I '-01 d 
( l) - Cannot ::,e separa,:.ed :::-om Dio. henylami:ie c-- . \ 1· , 

- \ .l,t::: ,,~ . < ¼ i 

, I 11i ~Y'< l\ ~ 319 o 
/J }}~ \ z_.\ l I 

~-' 
I 

?ORM·! SV-2 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS . 

EPA SAMPLE NO. 
d: 'V\ - \.....), ~ - 'il-

l I 

Lab Name: ~T=MA:.:..l=A~R=L=I _________ _ Contract : ~WH=C ___ _ 
I B09JJJ r I 
I ';) ~ - Sd.. -~ I 

!..ab Code: TM..i\LA Case No.: 09028 SAS No. : !.:.N~A ___ _ SDG No. : .,__N ____ A ___ _ 

Matrix: (soil/water) SOIL Lab Sample ID: AJ09028-02B 

Sample wt/vol: .30. 7 (g/mL) _G_ Lab File ID: 30928S04 

Level: ( low/med) LOW Date Received: 09/14/93 

% Moisture: 17 decanted: (Y/N) li_ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: ____ 2 __ • __ 0 (UL) Dilution Factor: 1.0 

~ GPC Cleanup: 

'° 
(Y/N) x._ pH : .....§...:..2 

-• Lr'>- Number TI Cs found: __ 6 
N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

~ 
N") 
---=,,, 
~ 
~ 

I I 
I CAS NUMBER COMPOUND NAME j RT i EST. CONC. i Q I 
L================ 
I :: : . 4 2 : 

======================== l======= l=======--=== l=====I 
al, ·ur9n9•eu + ,rnm:rr·- ~ :Ol:'>Imure i - ""8 ; s· '.+000 :o'.'I~ 1

1 1•.::, • · •- re , - "!' ...... -.1'-!l - - _,-x,-Z'C', l :, • - ; ~eai ~ \A~ 

UNKNOWN HYDROCARBON 6. 35 79 1~ I i.)._J 
UNKNOWN HYDROCARBON, i 7. 42 1300 j~ .:::Y~i.~ 
UNKNOWN HYDROCARBON I 8. 73 120 f-,3'- ~~ 

2 . 
J . 
4 . 
5 • PROPANOIC ACID ZSTER ISOMER ! 18.lO 350 1-ff- l~'I:::\ 

HEXANEDIOIC A.c::o ESTER ISOME ! 26. 22 270 I~ I~~ 
______________________ i ______________ ! ' 6 . 

?O~ _ s ,1- !' : C 



lB 
- vou~v 

EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET d/\ ~ -~\ C\.- <-\S 

I 

Lab Name: ~T=MA=--/~A=R=L=I"'---------- Contract: ~WH==C ___ _ 
I 809336 , 
I 3L\, z::i -]:+.3 

Lab Code: TMALA case No.: 09028 SAS No . : a.a.N=-=A __ _ SDG No.: a.a.N .... A __ 

Matrix: (soil/water) SOIL Lab Sample ID: AJ09028-03B 

Sample wt/vol: 30. 8 (g/mL) _G_ Lab File ID: 30928S07 

Level: (low/med) =LO ____ W __ Date Received: 09/14/93 

% Moisture: 3 decanted: (Y/N) li._ Date Extracted: 09/16/93 

Concentrated Extract Volume: soo.o (UL) Date Analyzed: 09/28/93 

Injection Volume: ---=2 __ • __ 0 (UL) Dilution Factor: 1.0 

,...,.___ GPC Cleanup: 
f'..._ 

(Y/N) .x._ pH: ....2..:...i 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG '.J:l -• r-:i 

~ 
I 

CAS NO. COMPOUND 

108-95-2--------Phenol ------------11 l - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether __ _ 
95-57-8---------2-Chlorophenol --------54 l - 73 - l - - - - - - - - l, 3 - Di ch lo robe n z en e -----106-46-7--------l,4-Dichlorobenzene -----95-50-1---------l,2-Dichlorobenzene -----95-48-7---------2-Methylphenol _______ l 
lOS-60-1--------2,2 1 -oxybis(l-Chloropropane)_I 
106-44-5--------4-Methylphenol ________ l 
621-64-7-~------N-Nitroso-Di-n-?=opylami~e __ ! 
67-72-1---------Hexachloroethane _______ ! 
98-95-3---------Nitrobenzene _________ ' 
78-59-1---------Isophorone --=----------88 - 7 S - 3 - - - - - - - - - 2 - Nitro phenol :---=--------105-67-9--------2, 4-Di~ethylphencl ------lll-9l-l--------bis(2-Chloroethoxy)Methane __ : 
120-83-2--------2, • -Dichlorophenol ______ ! 
120-82-l--------l,2,4-T=ichlorobenzene ----91-20-3---------Naphthalene 
l06-47-3--------4-Chlcroani_.:_~_n_e _______ _ 
37--sa-3---------:iexach.:or::.cu-=ac:.:.:r.e -----59-50-7---------4-C~!cro-3-Mec~yl;nenol ---31-57--5---------2-~e~hyl~aph~~a:er.e -----77-4 7-4---------:lexach.lc::::-::c,cl.:n:er.~::ic:.:.e!1e , 
38-06-2---------2,4,6-T=ichioro~henol __ :::: : 
95-95-4---------2,4,5-T=ichlorophenol ____ ' 
91-58-7---------2-Chloronaphthalene -----88-74-4---------2-Nit=oaniline --------13 l - l l - 3 - - - - - - - - Di~ e ~ h y l p ht ha lat a ------208-96-3--------Acenaphthylene --------
99 - 09 - 2 - - - - - - - - - 3 - Nit= o an i l ~ n e --------33 - 32 - 9 - - - - - - - - - Ace nap ht hen e ---------5 l - 28 - 3 - - - - - - - - - 2, • - Di~ it= op hen o l ------

?OR.~ : SV- 1 
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000241 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET d,l\'\-~ ,..q -s 5 
I I 

Lab Name: =T=MAaa=./=AR=L=Ia---------- Contract: _WH~C ___ _ 
I _ B09336 f I 
I :'.l-U,, P-. -]--+-~ I 

Lab Code: TMALA Case No.: 09028 SAS No.: .:..:.N=-=A'---- SDG No.: ~N=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A.309028-03B 

Sample wt/vol: 30. 8 (g/mL) _G_ Lab File ID: 30928S07 

Level: (low/med) LOW Date Received: 09/14/93 

% Moisture: 3 decanted: (Y/N) ~ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: __ __..2_. -0 (UL) Dilution Factor: 1.0 

o;:.GPC Cleanup: (Y/N) L._ pH: --2...:...i 
CONCENTRATION UNITS: 
(ug/L or ug/Kq) UG/KG 

r-... 
-....0: CAS NO. COMPOUND -

100-02-7--------4-Nitroohenol 
132-64-9--------Dibenzofuran --------
121-14-2--------2,4-Dinitrotoluene ------506-20-2--------2,6-Dinitrotoluene ------84-66-2---------Diethylphthalate _______ i 
7005-72-3-------4-Chlorophenyl-phenylether __ l 

Q 

I 
800 IU 
330 IU 
330 IU 
330 IU 
330 IU 
330 IU 

86-73-7---------Fluorene_~ _________ I . 
100-01-6--------4-Nitroaniline ________ l 

330 IU 
BOO IU 

534-52-1--------4,6-Dinitro-2-methylphencl I 
36-30-6---------N-Nitrosodiphenylamine (l)=! 
101-55-3--------4-Bromophenyl-phenylether __ l 
118-74-1--------Hexachlorobenzene ______ i 
37-86-5---------Pentachlorophenol ______ i 
85-01-B---------?henanthrene ---------120-12-7--------Anthr~cane ----------86-74-3---------carbazole -,----,--,,---------a 4 - 74 - 2 - - - - - - - - - Di - n - 3 u ~ y l p h ~ha la~ a 
206-44-0--------Fluoran~hene -----
129-ao-a--------?yrene ------------35-6s-,---------3utyl~enzy:ph~hala~a -----91-94-~---------3,3'-~ichlorobenzidine ----56-55-3---------3enzo (a )~nthracene ------::,-al - 7 - -------bis ( 2 - ~thy lhexy l) ?h ~hal a ~a __ 
213-01-9--------ChrJsene --,-----------::, - a 4 - 0 - - - - - - - - Di - n - Oct y l ?h~bala~a -----205-99-2--------3enzo(b)Fluorant~ene -----207-08-9--------3enzo(k):luoran~bene -----50-32-3---------senzo (a)?y=ene --------193-39-5--------:ndeno ( :,2,3-cd)?~=ene ----53-70-3---------Dibenz (a,~ ) An~~racene ----l 9l-24-2--------3enzo (g,i , i ) Perylene -----

(1) - Cannot be separa~ad =~om Di?henylamine 

?ORM I SV- 2 

800 IU 
330 IU 
330 IU 
330 iU 
300 IU 
330 jU 
330 j U 
330 !U 
~ ~ 
330 . :u 
330 ' U 
330 :u 
330 !U 
330 !U 

-=-9-e-- l 3cr-
330 iU 
3::!0 iU 
330 :u 
3::!0 : U 
330 IU 
330 JU 
330 IU 
330 ! U 

_______ I __ _ 
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~ \4' 
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lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T=MA==-/=A=R=L=I ________ _ Contract: ~WH=C ___ _ 

..,/ V v -~-

Lab Code: TMALA Case N'o.: 09028 SAS No.: ~N~A __ _ SDG No.: =NA=-----

Matrix: (soil/water) SOIL Lab Sample ID: A309028-03B 

Sample wt/vol: 30.8 (g/mL) _G_ Lab File ID: 30928S07 

Level: · ( low/med) LOW Date Received: 09/14/93 

% Moisture: 3 decanted: (Y/N) li.._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: ---=2 __ . =O { UL) Dilution Factor: l.O 

GPC Cleanup: a....,. (Y/N) pH:~ ,...._ 
"-..0' -• ~umber TICs found: __ 4 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

tr.l 

~ I I ~ ! CAS NUMBER I COMPOUND NAME ! · RT I EST. CONC. I Q I 
::;' i=============i=========================!========i==------- i====i 

l. 12 3 -1! 2 2 i af :i'lDROJf'.! 1 ?H:TH'l:.2 3 ?!m'!:'.?ufO : 5. 3 2 7 8 0 0 0 i 3.hu I 0 ~ 
2. I UNKNOWN HYDROC.~BON 5. 87 6i I~ I v,;;s. 
3. I UNKNOWN HYDROCARBON 7. 45 1100 lir 1-:S~ 
4 . IHEXANEDIOIC ACID ESTER ISOME ! 26.23 340 j -a- I ~~ ________ ! ______________ ! ___________ I ___ I 

vQ13 

:. ,- . 



c:::;,. 
a:l 
".0 -t 
t.n 
C'-.! 
e-,..J, 
~ 
~ 'I, 

~ .... 

ATTACHMENT 4 

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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LABORATORY 

CASE 

CASE NARRATIVE 

TMA/ ARLI 

09-028 

-~ 

CONTRACT ID 

SDG RECEIPT DATE 

WESTINGHOUSE HANFORD COMPANY 

September 14, 1993 

1.0 DESCRIPTION OF CASE: 

2 •. 0 

3 .J 

Four · soil samples were analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
Statement of Work for Organic Analysis, Revision OLMOl.8. The 
Extractable Hydrocarbons in the Kerosene Range (K) were analyzed 
according to the SW~846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

309332 A3-09-028-01A V SOIL 
B09332 MS A.3-09-028-0lB V SOIL 
B09332 l1SD AJ-09-028-0lC 't/ SOIL 
309332 A.3-09-028-01D SV SOIL 
309332 A.3-09-028-0lG :< SOIL 
B09333 A3-09-028-02A V SOIL 
B09333 A3-09-028-02B sv SOIL 
B09333 MS A3-09-028-02C sv SOIL 
309333 MSD A.3-09-028-02D SV SOIL 
B09333 A3-09-028-02G :< SOIL 
309336 AJ-09-028-03.A V SOIL 
309336 A.3-09-028-03B SV sorr.. 
309336 _;J-09-028-03 D :, SOIL 
309336 :1s _;J- 1J9-028-0:3E :< SOIL 
309336 :1s i:; _;_.3 -•)9- •J 23- ·J3 F :< sorr.. 
309335 A.J-,J9-028-0 4.A ~, SOI:. 

CQMMENTS 

"' .. .. _..: _,,_,Q 
-~~- ,J- --·-

5a.npl:s ·,.;e:-2 :-2ca.:.:1ed .:.:rr.ac~ 3.~d properly doc'J.men1:ad. 

J. 2.:. "J'OLA'!':Lz .\NALYS~S COMMENTS 

LOW :.:::v:::r.. sor: : 

~he samples Here analyzed ~y hea1:ed purge ~ithin the CL? SOW 
ho l di::1g --:i:nes. 

l., 02-0 
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All of the QC results were within the limits specified by the 
EPA CLP SOW. 

TUNES : 

All BFB tunes were injected directly into the GC/MS 
instrument. 

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

3. 2. 3 

The samples were extracted and analyzed within the CLP sow 
holding times. Phenol was detected in sample B093 3 6 at a 
concentration that was below the CRQL. 

The matrix spike recovery of 2, 4-Dinitrotoluene in samole 
B09333MS was slightly above the QC limits. In accordance with 
the protocol, no further action was required. 

All of the other QC results were within the limits specified 
by the EPA CLP SOW. 

EXTRACTABLE HYDROCARBONS "'KEROSENE ~GE" COMMENTS 

SEQUENCE NOTES 

The sequence was started on 09/16/93 and was analyzed 
according to t.."'le SW-846 ~et."'lod 8015M. The initial calibration 
consistad of 3 different levels of t.."'le Kerosene standard that 
ranged from 200ppm to 2000ppm. The continuing calibration at 
the l000ppm level was injected amongst a series of samples, i~ 
order to verify the ins~rument stability. The %RSD in the 
initial calibra~ion and the %Din t~e continuing calibration 
Here jelow thei= 20% and :s% limits, respec~ively. 

SAMPLE NOT:SS : 

LOW :.ZVZL SOI:. 

~~e sa~ples Here ;X~ractad and analyzed :or ax~ractable 
~ydr=car=ons :~ ~~e ~erosene =ange withi~ ~he requiraa ~o~aing 
~i~es. ~p~roxi~ataly :o ~ of aac~ sample was extrac~ed and 
conce~~ratad to 5 ~L. 

~here ·,1ere no hydr:icarbons d.etac-t.ed in any ·:if the samples. 
Sample 309336 was spiked ~ith ~erosene and ~he ~a~r~x spike 
recover~es were 35% and 33%. A blank spike was prepared at 
the same time, and had an 79% =ecovery. 

All 0f ~he QC =esults ~ere Nithin the li~its specified by the 
SW-346 Method 3015M. 

vQ21 
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• 

We certify that this data package is in compliance with the terms and 
conditions of the contract, both technicilly and for completeness, for 
other than the conditions detailed above. Release of the data in this 
hardcopy data package and in the computer-readable data submitted on 
diskette is authorized by the Laboratory Manager or his designee, as 
verified by the following _signatures. 

r1~~ 
Nicole Roth · u/~~ /1:;; 
CLP Program Manager 

7?'~~ ~rvuJ 
Maureen Parrish 1.v1

.:? ~ It 3 
Project Manager 

\. 02 Z 



- W'estingi\ouse 
. Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator LE ROGERS 
-. Con,,any Contact _- -=-L-=E-'-'R-"-OG=rn __ s ______________ _ 

Project De~ 1 ~not i ~n/S~mpl ing Locations - =2-0_0_-...;U""P_-_2=------
lc~ Chest Mci-~ ;, · -,•'SM L 366. __ : 
Oil l of L:idlrigj1dd,i l l llo. · 

Hethod of Slilpment OVERNIGHT AIR SERVICE 
Shipped to TMA 

Telephone 3 76-7690 ---~--------
Collection Date 'j-q-q~ 
Fiel d Logbook _llo. 

Offsite rroperty Ho. 

EFL-·109 l 

rossible SM'4'le llatards/Rl!lllllrks Keep samples at 4C (SOIL) ~QE. DE~ 
I> 

· 2.250ml 
·I t?..e~\., ~. zsg.1.., 

..-l,2S0ml 
..-1~ _.i, 125ml 
~,- ...,,.r·T:.lc:Sml 
"'\-\~C\ ~ 125ml 

s..,le Identification 

P:r.Ll';TAL H~tals,llg.ri BOC\~"3~ 
Gs:VOA ClP 
nG:Scmi·VOI\ CLP 

G:i\ninm; r ,Cl,SOI, CEP/1 300.0) 
P/G:i\niotl5 IIOZ,NO.J (EPA 353.2) 

G:Cynnide CLP 

, [.,)<_Fi 

•• •• • ' . : ' f • ~ • 

-.- ,..-,,t25ml 
p:l- ~t,10001nl 

-
Gw: Kerosene (80151-1) 

P/G:Gro~~ alphntbet~ (EP·10l, Gnrn~, Spec to include,C~•,34,Cs·137 ,Co·60 ,E u·1SZ, 
Eu·151,,Eu·t55,i::-t,O,Ru·106,lln·22 (RC-30), Tot.ii Ur:miUII (Ell·O IC) U-235,U-231,,U-238 (EP-70, er-71, EP-5) lip· 
237,(RC · 1011\, RC-622. er-5) ru-230,ru-239/240 (EP·OO, EP-01, EP-5) 1·129 (RC-25, RC -605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc·99 (RC-24, RC-604) l\m·241,Cm·244 (EP·80, EP·90, EP·91, EP·92, EP·93, EP-5) Se-79 

3) 

- t-:-5'~~~~~:-H,r.i+--1,T\:, .... ~:jJ_ -a:)C\ ~3 S P.ELP, TAL llctals,Jlg,Ti 
Gs:VOA CLP 
,c·sa".'i 110• 'ilP 

4 
~-\O-'t...c.. 

1, 125ml 
... 1, l ... S"'l 

1,250ml 

1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 12Smi 

1, 1000ml 

-,en,ans =,-1 , ... gG (£PO a90.d) ./ 
o:r;, .. ,aiooc '102 "03 :e;,o j;J.2, 

GR .t .. e1 USth@ '"80JSl1r-
P/fJ.61 err alph,tbeta (t:P HJ), b .:::::., Suec to :11cl111eJc, -g 131 , 49 i3i , 6e 0'1,:1!51 \52, 
bw lil ,""w 1¼§, IE lO,~u 106,.1:C-22 (kL·30), ,Ot!:il Ji "iiilUfl CE/\·O(C) 0-235,0 · 23Z,0·2.,e CEP -g, EP -1, EP S) !tp 
ll7 .( RG ·010, l!e 622. EP 5) P1:1 :ua,t111 Jl?{2Hl :er ~"· =i' · til, d'-3) , 1~, ' "e ~s. r.e 695) ~. 90 ("C 306, ~c ,. 
;03, RE )09, RG 36<) •• QO '2C-2/, ?C:-60&:) •m ,, •, ,,...ffl z·,·, ce:r 30, .J -~o. Ei'·91, ... , 9Z, _p ,3, ~I=,, Se=-7'"" 

r:r:tr;TAL Hctals,«g,Ti 

nG:Semi ·VOA ctr 
G:i\nions F,C l,S04 (EPA 300.0) 

1'/G:ll11ion!< »02,1103 (EPA 353.ZJ 
r.:c•r:inide ,:tr 

r.w:r.cr o!<r.n~ (0015M) 
1'/G: Gros:!< ::i lph:i/b'!ta (EP•10), G:inrn:i So~c :o inclucfo,Cs· :3',,:s-137,Co-60,~ 
Eu·I S4 ,Eu·iSS,K- l,O, ~u- 106 , !ln·Z2 ( ?.C:·30), "ot::il 'Jr~nium ( i:ft· 'llC: U· Z35,U-231,,J- 238 \ c " 

Z37, (RC· iOlft, ~C-622, cl'·;) :'•J·23!l,.:>u - 23?/21,0 : El' ·i30, :i'··lt. :1' ·5) ; · ;zg ( RC - ZS, 1C· 60Sl Sr·• · C-306 , :tC · 
303 ~C-309 :tC-304) 7c·99 •~C·Z4 lC-604) ~~·241 :m- Z4' ! EP-~O :?- DO ~P-J1 2?·02 ~p-03 :P·S 

(] F ie!d :'r:,nsfer o f O::w:tociy .c~,~ in ,:,( ;,o~s~s!: ion '. Sign ;1nd ?rint !l ::imcs ) 

R~i inquished ,ov: \OU;C 

~S:•i~ ~~-rE).Q'5 
),He/Ti me: / t:,/ :.,.C,) 

Rel inouishcd by: 

Disposal Hcthod: 

Corm,ents: 

A·6000•407 (12/90) t F.r) uero61 
Chain of Cu~tody 

~eceiveo by: 

; i nai 5.:Jrrole )isoosition 

Jisnoscd bv: 

-f' - / ~ • a 3 
):ite/Time: 

i C . / ,, ... - / .. · ·- ·· . , _, . .....,_._,~ /'- ) .:::,,,....., 

I' Date/lime: 
I 
! 

Date/T imc: 

D.ite/fime: 

-- 0 2 3 
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. Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 

Con,,any Contact LE ROGERS 
rroiect 0es i gn::ition/Si'lff1Jling Locations 200-UP-2 

Telephone -=-3..;..7..;:.6_--=-7-"-6'-=9'--=0'-----

Co ll ect ion 0::ite 9_-\0-q3 
Field Logboolc llo. EFL-1091 Ice Chest No. 5wtL 3bi,• 

Bill of Lnding/Airbill Mo. 0ffsite rroperty II~. 

Hcthod of Shipment OVERNIGHT AIR SERVICE 
Shipped to TMA 
rosslble S011'4'le llaz:ards/Remarlts Keep samp 1 es at 4C ( so IL) 6);:)A.J'e J::€TEC:TFD 

,....,.,250ml 
_.;.;250ml 

--'";250ml 
,+-, 125ml 

.,.k, 1,5ml 
.;..-,-, 125m l 

.....--1,125ml 
,..r;10001nl 

,....,,250ml 
--r,JliO•l 
.,....i,250ml 

-~ ..-t, : 25ml ef'-\ '- ..-1, 125ml 
"J-id-·l;·-t, 125ml 

_..,.., 125ml 

3) 

-I, 1000ml 

1,250ml 
1, 250inl 
1,250ml 
1, 125ml 
1, 125ml 
i , 125ml 
i , i 25ml 

I , 1000ml 

. I 

r:r.Lr;TAL Hct:ils,llg,Ti 
Gs:VOA ClP 
nG:SCllli·VOA ctr 

G:llnint1!1 r-,cl,S0I, (Erl', 300.0) 
r/G:llniorn; M02,II0J (Erl\ 353.2) 

G:Cynnidc CLP 

S~le Identification 

Gw:Kerosene (80151-1) 
r/G:Gro$$ nlphntbeta CEP-10), Gnnm., Spec to includc,C$·,34,Cs·137,Co·60,Eu·152, 
Eu · 151,,Eu·155,K· 1,0,Ru·106, lln·22 (RC-30), Tot::il Urnniun (EA-01C) U- 235,U-231,,U-238 (EP-70, EP-71, er-5) llp-
237,(RC · 10111, RC-622, er-5) ru-238 , ru-239/240 (El'-80, EP-01, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, ~c-
303, RC -309, RC -304) lc-99 - (RC-24, RC -604) Am•Zt,1,Cm•Zt,f, (El'-80, cl'·90, er-91, er-92, er-93, EP-5) Sc-79 

l':CLl';TAL Hetals,llg, Ti 13'09 ~7;)<'.:, 
G~:VOII CL!' 
aG:S~i ·VOi\ CLP 

G:llnion~ F,C t , sor, (El'/\ 300.0J 
rtG:llnion~ 1102, :103 (EPA 353 . Z) 

G:Cynnidc CLP 
Gw:Keroscne (001511) 

l'/G:Gros~ alphn/bet~ CEP·10), Gnn111n Spec to include,Cs· l34,Cs·137,Co-60,Eu-l52, 
Eu-15t,,Eu·1·55 , K· 40,Ru·106, lh1·22 (RC·30), Tot:il Urnniun CEll·0lC) U·23S,U · 234,U·2J8 (EP-70, EP·il, EP·S) llp-
237,(RC-1011\ , RC-622. EP·S) Pu-230,ru-239/2{,0 ( El' -60, EP·ill, er-5) 1· 129 (RC-25, RC-605) Sr-90 (RC-306, RC · 
303 , RC-309, RC-304) Tc · 9? (RC•2t, , RC -604) Am- 241 , Cm-244 (El'·00 , El' -90, EP·91, EP-92, EP-93, EP~5) Se-79 

P:Cll'; IAL Hctals, !lg, Ti 
Gs:V0/1 CU' 
::iG:Semi · VOii CLP 

G:llnions F,C l, 504 (El'/\ 300. 0 ) 
P/G:llniom: »02, 1103 CEl'I\ 3S3 .2} 

G: Cynnide CLP 
Gw:~croscn~ ' J 

I'/ · :<: ::iloh:J/b'!t:i (El' -1 0), ;;.,,nn:i Spec t o include, Cs · i }',,Cs·i37,:o-60,cu•i S2, 
cu-l Sl, , [u·IS5, :<-:,o,Ru· 106, :l:i ·Z2 ( RC -30 ) , i ot<1 I 'J r~niun ( Ell · IJIC ) 1J ·C: 3S , U·231, ,U · 238 ( EP -70, :P·il, ::r -5) llo· 
Z37 ,( RC · 101A, ~C -622, El' -5 ) :'u - 230 ,;>u- 239/21,0 '. El' -~0 . :l' •i)1, :P- 5 ) : · 129 '. RC ·ZS, -~C- 605) ; ,-Q0 (RC-306, ~c -
303, i!C-309, ~C-304) Tc- "9 ' RC- ~4 . :'!C-604 ) ;\m·Z4i .C:n· Z44 ' EP· o0, ~P- 90, : P-"1, ::P-92, :?--'3, ':P·S) Se-i9 

[ J Fi eld ~r<1n!;fer -,f Cu~todv ( Sign and Print ~:imesJ 

/ 
Rel inqu i!:hed by: 

Relinqu i shed by : 

Disposal He t hod : 

Conrnents: 

A-6000·407 ( 12/90) tF.f) YEf061 
Chain of Cu~tody 

·" 

~eceived by : 

, e-: e1veo by: 

Final '.; .:ilT'O l e •Ji s oos i t i on 

0 is noscd by : 

J :,te/T i me: 

q -_/ ?)"'./ ~ / C) </t) 

J :,t'! /T ime: 

i ~ ~-cJ -~ -:s 
Dnte/T ime: 

::> ate/Time: 

O:, te/T ime: 
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VALIDATION 
LEVEL: 

VALIOAT 

CASE: 

WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

A B C D © · 
DATA PACKAGE: 

ANALYSES PERFORMED 
• Cl.P Volatil• • SW-848 8240 · 0 SW-848 8280 0 SW-848 8270 • SW-848 

(cap column! (packad columnl 

• • • D 

SAMPLES/MATRIX 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

(cap columnl 

lo 
(packed colurnnl 

• 

.~; No 

-~ No 

N/A 
N/A 

-----------------------------

2. HOLDING TIMES 
Are sample 101ding t ~mes ~c:~otao1e? N/A 
Somments: -----------------------------

-., 0 2 6 

A-1 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DAiA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check accep t able? 
Are initial calibrati ons acceptable? • .. . . 
Are continuing calibrations acceptable? .... 

No N/ A 
No N/A 
No N/A 

Comments: See ~?a-<<>c:e o-~ \ s. ~ ::;)... \ 
.J,._ \""; 

cr::=:c;;, , Q~"'%-: ,~ 
T '-S-

e:\D-e ~ --.~ . 

4. BLANKS 

Were laboratory blanks analyzed? .•...... . .• . .. @ No N/A 
Are laboratory blank results acceptable?· .... . . • .... Yes {No) N/A 
Were field/trip blanks analyzed? • . • . . . • . . Yes ® N/A 
Are field/trip blank results acceptable? .. . . . Yes No~ 
Comments: _\ ,-. \_._ · :\ .:;;-. \ l'\·. s. ( -~ - .--~.,._. \ \·'- ;. ·· - \"\ ~ -\-1 -~ 

• t 
\ \ • <....: •L.! • -D \ '•• I '-._~ \ \ '.'.\ ~~- -v .... e ,>,.;;;,\ o s:9 t ,..~,e 1s, · :>. · · -..._.c- , e '-2_;::s:::?-::S:::::S-+- ·Gs ;s:;,,,, 

<:' \ ~ \ \ r ' . \ ,,.. . \ ' ..:::--:, . ·----.._ 
-... :-- a ,~ c-½ ~e:-e,-·>~ ~s::: '('' f" < c.. .... :;;;y, c c._,»..._~ ,-~ ;:::;;:s:'.'::..;:,, ✓ 

' , '. 

5. ACCURACY 
Were surrogates / System Monitori ng Compounds ana lyzed? ... § No N/A 
Are surrogate/ System Monitori ng Compound recoveri es acceotabl e? (1~-... ~lo N/A 
~~ere MS/ MSD samples analyzed? . . -~ No N/A 
Are MS/MSD results acceptab 1 e? .. .. ~ No N/A ,._, 
Comments: -------------------------------

._ ( ,9lt ' C 

/' ~ 7::;:, ........... \ --;-- - \ 

<:::: --·=--............, > ..:. _._...__ _,,· ---, 
_ _._; 

' o.J:re::·a 
-·--~~ -f - - ... - ' -,,-_ cs--. ...:....', ~ ;---.. >........_ -~~ . . , ,, 

~ .... -, .. '-.J .. -_ .. 
. . . ,~ :---,...._ ' .... , ........ ... .. .. 

\ . "\ \ . ,, ',~ 

A-2 

,. 
' . . . .... .. . 

~ 

\ 
-~:- -

. "" 

/ 

'-- 02 i 
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WHC-SO-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MS~ RPO values acceptable? ..... . 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

.. §No 
. Yes No 
. Yes No 

N/A 

~ · 

Comments: ____________________________ _ 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? •.••.... 
Are internal standard areas acceptable? ..... 
Are internal standard retention times acceptable? 

.. C!I!)No 

-®No 
~No 

N/A 
N/A 
N/A 

Comments: __ ....;_ _________________________ _ 

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 
Comments: 

9. REPORTED :tESULTS AND QUANT!TAT!ON LZMITS 
Are ~esuits ~enorted for 11~ requested 1naiyses? 
Are lll iesu1ts supported ~n :he ~aw jata? 
Do resu 1 ts ;neet the CRQLs? . . . . . . . . 
:1as the laboratory properly identified :md :oded ii 1 TIC? 

CJ.§) No N/A 
.(E) No N/A 

~ ; ~o N/A 
~ :lo N/A 
~ ) No N/A 

€ No N/A 
Comments: ____________________________ _ 

A-3 ~02s 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

Comments (attach additional sheets as necessary): __________ _ 

CC) 1\,)-t' O>- .. ",, ., >CS> , • '01> R ~ ~ S:-:...--<: "t_-s::s;::;;;t;:u~--

A-4 ~029 



Ol 
I ..... 

C) 

(..J 

C) 

IIOLOING TIME SUMMARY 
\ ~ C\ ·-✓- ~ ;\ {ti'\._ . c-. :; '- .• , · '\'· .. _ ·_::: _(:_ , i ___ , / ,, 

SUG: ] VAl.IDAlOR~~h A!;,-
COMMENTS: <:::-::::.c 'ft,,\ \ -:- ~, --·~: .\~ .- C':, ·, " c:... 1.-:, c <:--

~ -
FIELD SAMPLE ANALYSIS OATE UAH DATE 
10 TYPE SAMPLED PHEPARED ANALYZED 

--- --- -·· - -----
~ C .•.• :) ~ :\<\-, ~\\o,k{ .. :::> - <\\\ l-\ '\ ~ '1 \a.<e\<t~ v C-'f~~-- - -· ... . ·- --· 
~:2....- ' i ~ < -~< -\;:::- -~lh t.Jc~, .. \ c\ , ~-~~ \ <°\~ t--~ ~ --- ) _ _ 

.• G ··:;, -\~ ~ \C~ \ / C\\ '?) .. ~,\c\'~ \~ ,:::, \ 0 ~-, . .. \~ . \ -..:, --

•·•··· ---- - -----··---··- - --

-------- -· -----·- ·---- - · 

--- ---·-- · .. ·-·- -·- ---··- . ·-- -----

--- --------· ·-·- -·------- ---

--- -· ... -· - ·- ----·--- --- - -

- ------ ···--·- - - -----

·- - - - - ---•· -------- ---- --------

----· -- ---- --

-------·· --- - -
-- -••-•- - -- - -

-- - -----· - --- --· ·----- - · 

- --------

-- · 
------·· --

DATE:~ ~i L\ 

PREP. ANALYSIS 
HOLDING IIOLOING 
TIME, DAYS TIME, DAYS 

=t- \d-
le, \ :)___ 

6 \J-

-

PAGE--1_0F_l_ 

QUALIFIER 

~ .SY"--1L-

\ 

"7 

. . 

:e: 
::r: 
C, 
I 

V) 
CJ 
I 

fT1 
:z 
I 

V) 

-u 
-u 
I 

0 
0 
N -
;o 
(I) 

< 

N 



lB EPA s~lf..i °k8. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0916S 
Lab Name: =T=MA___.,__/~AR=L=I _________ _ Contract: WH.;,..= ___ c ___ _ 

Lab Code: TMALA Case No.: 09028 SAS No. : =N=A'---- SDG No.: =NA=---

Matrix: (soil/water) SOIL Lab Sample ID: A309028-BLK 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 30928S02 

Level: (low/med) =LO=W _____ _ Date Received: 

% Moisture: decanted: (Y/N) li.._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: _______ 2 ___ . ___ 0(uL) Dilution Factor: 

GPC Cleanup: (Y/N) L_ pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

108-95-2--------Phenol --,----~~--,-----1 l l - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether ---95-57-8---------2-Chlorophenol --------541-73-1--------l,3-Dichlorobenzene -----106-46-7--------l,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol_.,.-______ I 
108-60-1--------2,2 1 -oxybis(l-Chloropropane) j 
106-44-5--------4-Methylphenol - , 
621-64-7--------N-Nitroso-Di-n-Propylamine __ l 
67-72-1---------Hexachloroethane _______ l 
98-95-3---------Ni~=obenzene ---------78 - 59 - l - - - - - - - - - Is op ho r one 
BB-75-3---------2-Nitrophe_n_o~l---------
105-67-9--------2 , 4-Dimethylphenol ______ . 
lll-91-l--------bis(2-Chloroethoxy)Methane __ l 
120-83-2--------2,4-DichlorcPhenol 
120-82-1--------1,2,4-~r~chloroben_z_e_n_e ___ _ 
91-20-3---------Naphthalane ----------106-47-s--------4-Chloroani:ine -------87 - 68 - J - - - - - - - - - ~ex a ch l c rob u tad i en e -----59-50-7---------4-•:!'lloro-3-Methylphenol ---31-57-6---------2-Methyl~aphthalene 

--,--,-----
77-47 -4 ---------nexachlorocycl opentaci ene 
88-06-2---------2,4,6-Trichlorophenol ----95-95-4---------2,4,5-Trichlorophenol ----91-58-7---------2-Chloronaphthalene ____ _ 
88-74-4---------2-Nitroaniline --------131-11-3--------Dime~hylphth~la~e ------208-96-a--------Acenaphthylene --------99-09-2---------3-Mit=oanil~ne --------33-32-9---------Acenaphthene ---------5 l - 2 B - 5 - - - - - - - - - 2, 4 - Dini t =op hen o l ------

FORM I SV- l 
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lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0916S 
Lab Name: ~T~MA~L~AR=L=I,_ _______ _ Contract: ~WH==C ___ _ 

Lab Code: TMALA case No.: 09028 SAS No.: =N~A~-- SDG No. : ~NA..__ __ 

Matri x: (soil/water) SOIL Lab Sample ID: A309028-BLK 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 30928S02 

Level: (low/med) =LO=W ___ _ Date .Received: 

% Moisture: decanted: (Y/N) H.._ Date Extracted: 09/16/93 

Concentrated Extract Volume: soo.o (UL) Date Analyzed: 09/28/93 

Injection Volume: ---=2a..:.•~0 (UL) Dilution Factor: 1.0 

~ GPC Cleanup: 
'-.0 

(Y/N) pH: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG -• u 

N 
~ 

CAS NO. COMPOUND 

I 
I 100-02-7--------4-Nitrophenol ---------
1 132-64-9--------Dibenzofuran ---------1 121-14-2--------2,4-Dinit=otoluene ------
1 606-20-2--------2,6-Dinit=otoluene ------
1 84-66-2---------Diethylphthalate _______ l 
I 7005-72-3-------4-Chlorophenyl-phenylether __ ! 
I 86-73-7---------Fluorene.__~-------- ' 
I 100-01-6--------4-Nitroaniline __ __,, _____ J 

I 534-52-1--------4,6-Dinitro-2-methylphenol __ l 
J SQ-30-6---------N-Nitrosodiphenylamine ( 1) : 
I 101-55-3--------4-Bromophenyl-phenylether-= ! 
J 118-74-1--------Hexachlorobenzene _______ : 

87-86-5---------Pentachloropheno l _______ · 
85-01-8---------Phenanthrene ---------120-12-i--------Anthracane 
86-74-8---------carbazole ---------- , 
84-74-2---------Di-n-3utylph~ha:a~a .,:.,,,-
206-44-0--------Fluoranthene ---------129 - 00 - o - - - - - - - - Pyre n e ---=-~--,-----:-------as - 1 a - 7 - - - - - - - - - 3 u t y lb en z y l p h ~ha: a~ e ____ _ 
91-94-1---------3,J'-Dich~or~benzidin e ----56-55-3---------3enzo ( a ) -~~~racane ------l l7 -3 l - i --------bis (2-?thvl hexvl ) ?ht~a~ace ~ 
213-01-9--------ChrJsene - - -- · 
117-34-0--------Di-n-Octyl ?h~hala~e -----205-99-2--------3enzo(b)Fluoran~~ene -----207-08-9--------Benzo(k)Fluorant~ene -----50-32-B---------Benzo(a ) ?yrene -,,--------193 - 39 - 5 - - - - - - - - ! n den o ( : , , , 3 - ~ d ) ? ~=en e ----33-70-3---------Dibenz ( a ,i) ~-~~~r~cene ----191-24-2--------Benzo(g,h, i) ?erylene -----

J 

790 IU 
330 IU 
330 JU 
330 IU 
330 JU 
330 JU 
330 JU 
790 IU 
790 IU 
330 IU 
330 I u 
330 IU 
790 I u 
330 IU 
3 30 JU 
330 IU 

Q 

~6 0 ' -'--.:. ; o.J __, 

::o 1u 
330 i U 
330 IU 
330 : U 
3 30 1U 

~ ) 
"-....:; ' -

330 iU 
330 IU i 
330 JU I 
330 IU J 

330 JU I 
330 IU I 
330 jU I 
330 JU I 

'---------------------~-- _______ I ___ I 
( l) - Cannot je separa~ed : =om Diphenyl ami ne 

FORM : SV- 2 "i 
1
, )l~o 
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lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA=.,../~A~R~L~I,_ _______ _ Contract: ~WH=C'-----

EPA SAMPLE NO. 

SBLK0916S 

Lab Code: TMALA Case No.: 09028 SAS No. : !.!.N.._.A __ _ SDG No. : =N=A'---_ 

Mat~ix: (soil/water) SOIL Lab Sample ID: A309028-BLK 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 30928S02 

Level: (low/med) LOW Date Received: 

% Moisture: decanted: (Y/N) li._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) ·oate Analyzed: 09/28/93 

Injection Volume: __ --.a.2 ...... -.0 ( UL) Dilution Factor: 1.0 

::r GPC Cleanuo: (Y/N) x___ pH: a-,. -

'° -L,4 Number TI Cs found: _2 
(',,..! 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

~ I 
CAS NUMBER I COMPOUND NAME I ~T I EST. CONC. I Q I 

!================i===================-======= 1======== !==========~--=1-~===1_ 
: .. :2 3 4 2 : j 1! :i'19ROX'! q l!ETI!'.!L 2 ?E?f'I'Al.fC ; : . 3 2 7 5 0 0 0 I AJ ! \<... 
' 2 . I UNKNOWN HYDROCARBON 6 . 3 5 (][§__ I~ ~~I::-~--
________ I ______________ ---- _______ I ___ I 

?ORM - sv-r::c 

-- 0 3 3 



' .. 
Guaftt ttation Report 

• Data : j0928S02. TI 
09 / 28/93 11 : 32 : 00 

000325 
File : 30928S02 

Samp l e: CLP ; 09028, ,SBLK0916S,L,S,A309028-BLK, 3NA , BLANK 
Conds . : CAP/ . 25, 30928S01, 30FT0928S01 
Formula : 30920SAVG90 
Submitted by : 30G : O. 5M 

Instrument: SHERMA 
Ana 1 y st : F"H#33S 

AMOUNT=AREA * REF AMNT/(REF AREA* RESP FACT) 
Resp . fac . from Library Entry 

No Name 
1 CI30 *ISl* 1,4-DICHLOROBENZENE-D4 
2 CI40 *IS2* NAPHTHALENE-DB 
3 crso *IS3* ACENAPHTHENE-010 
4 CI60 *IS4* PHENANTHRENE-010 
5 CI70 J;to!S5* CHRYSENE-D12 
6 CI75 *IS6* PERYLENE-D12 

t..n 7 csso *SUl* 2-FLUOROPHENOL 
a, 8 CS45 *SU2* PHENOL-OS 

'° 9 CS55 *SU3* 2,4,6,-TRIBROMOPHENOL -• 10 CS20 *SU4* NITROBENZENE-DS r r • 
If'--.! 11 CS25 *SUS* 2-FLUOROBIPHENYL 
~ 12 CS30 *SU6* TERPHENYL-014 

« 

~~ 13 CS70 2-CHLOROPHENOL-04 
-., 1 II C~7~ 1 , ~-DICHLOROBENZENE-D4 et-... ... 

(Js C3 15 PHEN~ 
16 C325 BIS<2-CHLOROETH YLlETHER 
17 C330 2-CHLOROPHENOL 
18 C335 1,3-DICHLOROBENZENE 
19 C340. 1, 4-DICHLOROBENZENE 
20 C345 !3ENZYL ALCOHOL 
'"'>1 c:.. • C350 1, 2-DICHLbROBENZENE ...,~ 
c..::. C355 2-METHYLPHENOL ,., .... 
~,.,; C360 8IS<2-CHLOROISOPROPYL >ETHER 
24 C36 5 4 - !"'!ETHYL,::i HENOL 
--= c.~ C370 N-NITROSO-DI-N-::,ROPYLAMINE 
;;'.6 ~ ..... --,.., ..J I ~ ri EXACHLOROETHANE 
--,-
ca. I C410 :-~ I TR OB ENZ ENE 
26 C415 ISOPHORONE 
29 C420 2-NITROPHENOL 
30 C425 2, 4-DIMETHYL?HENOL 
31 C43S 3IS<2-CHLOROETHOX Y l METHANE 
- - '") ~-=- C4:JO 3ENZOIC ,=,,c:::n 
3:3 ,:440 2, -l-~ICHLJROP HENOL 
:.1 G~45 L 2 , ~-,RICHLORCBENZ=NE 
-; ,: :• 50 ,'JAP !-I TH ALENE 
36 •:455 4-CHLOROANILINE 
37 C460 HEXACHLOROBUTAOIENE 
38 C465 -4-CHLOR0-3-METHYL?HENOL 
39 C470 2-~ETHYLNAPHTHAL=NE 
40 CSlO HEXACHLOROCYCLOPENTADIENE 
., , ..... CS15 2 , •, 6-TRICHLOROPHENOL 
42 C520 2, 4, 5-TRICHLOROPHENOL 
AJ C525 2-CHLORONAPHTHAL~NE 
44 C530 2-NITROANILINE 
45 C535 DIMETHYL PHTHALAT!:: 
46 C540 ACENAPHTHYLENE 
4-/ C545 J-N!TROANILINE 

Weight: 0 . 000 
Acct . No. CALTAB 

vo34 
; 

:~ 
. 11 iv i 
~~ ' y\\ .I \-:-,,..., ~ 

'7 



' , .. ,. 

No N.:.me 
48 C550 
49 C555 
50 C560 

No 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

L,4 lo 
~ 17 

1 18 .. 
19 

~-~ ,,0 e:!-, ~ 
21 

m/z 
152 
136 
164 
1!38 
240 
264 
112 
99 

330 
82 

1-..., 
/ o:a. 

244 
132 

ACENAPHTHENE 
2, 4-DINITROPHENOL 
4-NITROPHENOL 

Scan/ Time 
739 9 : 20 
992/ 12: 24 

1343~ 16 : 57 
1648//,. 20: 48 
2177'/ 27 : 29 
2595{ 32:46 

526 6 : 38 
674 8 : 31 

1506 19 : 01 
843 10 : 39 

1204 
1967 
699 
767 
e, w 

15 : 12 
24: 50 

8 : 49 
9 : 41 
8.32 

'""" 1: 

Ref 
l 
2 
3 
4 
5 
6 
1 
1 
3 
2 
3 
5 
1 
1 

RRT 
1. 000 
1. 000 
1 . 000 
1. 000 
1. 000 
1. 000 
0 . 712 
0 . 912 
1. 121 
0 . 858 
0 . 897 
0. 904 
0 . 946 
1. 038 
9 . 91: 

Meth 
A BB 
A GB 
A BB 
A BV 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
i'\ 30 

~ 9f3 

Area(Hght ) 
31902. ✓ 

118660 .1/ 
64368 .. / 
89210 . ✓/ 
59979:// 
33915/ 

138638. 
176198. 
30518 . 

119966. 
163804'. 
147059. 
136248. 

61326 . 
: : 10 . 

· s d ...,; ._, _ 

-000325-

Amount %Tot rfl-· 9/z,-?I;~ 
20 . 000 NG/UL 3. 20 
20 . 000 NG/UL 3. 20 
20 . 000 NG/UL 3. 20 
20 . 000 NG/UL 3 . 20 
20 . 000 NG/UL 3. 20 

· 20 . 000 NG/UL 3 . 20 / 
73. 271 NG/Uu/11. 72 ~/ 
71. 451 NG/ULvl L 431/ 
64. 871 NG/UL J'O. 38 •- / 
46. 995 NG/ULv 7 . 52~ 
48 . 219 NG/UL J7- 71 ✓/ 
53. 202 NG/UL~- 51 ✓/ 
72. 544 NG/UL ~/60✓/ 
47 oob NG.£UL J · 62✓ ro ~ ao >1c <1 ii;-- a oz 

1<1'-7 / vL '..J . 09 
r , ~ 

~ ~ '"~~ 
c:,.QC:.. s,o. · ,\_. \.' 1'-22 

23 
24 
25 
26 
27 
28 
29 
30 
31 

NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
1 Qel· 7" fs 7' 

NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT ;:"OUND 
NOT FOUND 
NOT rOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 

\.u.;~}~~ ~~}--1- =-- \ \ \\ o") r";) ~--) l ~,:;, 6) (_)..) l~ 
(_ ~\c\o~l \. S '·\ S.) (~.::. -~ ~ 

32 

34 
~c; ~-
36 
37 
36 
,:;9 

-l • . ... 
.12 
43 
44 
45 
46 
a.7 
48 
49 
=·O 

NOT FOUND 
NOT FOUND 
i\lOT rOUND 
;.JOT ;:"OUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 
NOT FOUND 

10 =--~-..:.. . 
_.., 
.J 0 Jtre . 'IG / I I J 
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SEMIVOLATILE ORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
B09332-TMA-611 (923-E418, Filename B09332.BNA) 
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MEMORANDUM · 

TO: 200-UP-2 Project QA Record April 20, 1994 

FR: Susan Winter, Golder Associates '7"'# 
RE: SEMNOLATILE ORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 

B09332-TMA-611 (923-E418, Filename B09332.BNA) 

INTRODUCTION 

This memo presents the results of data validation on data package 809332-TMA-611 prepared 
by the Thermo Analytical (TMA) laboratory. A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA . ANALYSIS 

B09332 09t1}9/93 SOIL SEE NOTE 1 
B09333 09/10/93 SOIL 
B09336 09/10/93 SOIL 

:--iote 1. All samples were analyzed for CLP TCL Semivolatile Organic Constituents. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following 
information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4 .. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results as specified in the 
reference analytical method. 

Completeness. The data package was complete for all requested analyses. A total of three 
samples were validated in this data package with a total of 192 determinations reported, all of 

~1M! 1 ·- 001 
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Data Package ID: B09332-TMA-611 Analysis: Semivolatile Or~anics 

which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90%. 

MAJOR DEFICIENCIES 

The following major deficiencies were identified during data validation which required 
qualification of data as unusable. 

• The tentatively identified compound (TIC) identified as 4-hydroxy-4-methyl-2-
pentanone has been qualified as unusable (UR) since it is an aldol 
condensation product, a suspected laboratory contaminant. Attachments 2 and 
5 provide a summary of the samples affected, data qualifications applied and 
supporting documentation. However, these qualifications do not affect the 
percent completeness since the TICs are not TCL compounds. 

~ MINOR DEFICIENCIES 
N 

"' ;:: The following minor deficiencies were identified during data validation which required 
~ qualification of data. 

Laboratory Blanks 

• Di-n-butylphthalate, bis(2-ethylhexyl)phthalate, pyrene, and two TICs, as listed 
in Attachment 2, were detected in the associated laboratory blank. 
Attachments 2 and 5 provide a summary of the samples affected, data 
qualifications applied and supporting documentation. 

REFERENCES 

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse 
Hanford Company, Richland, Washington. 

WHC 19936, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
1993. Westinghouse Hanford Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected in the associated laboratory 
blank. This qualifier is applied by the laboratory. During the process of data 
validation this qualifier may be replaced by other appropriate qualifiers as de.fined by 
the validation procedures. The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample quantitation limit corrected for aliquot size, dilution and 
percent solids (in the case of solid matrices) by the laboratory. The associated data 
should be considered usable for decision making purposes. 

UJ -

J -

Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration reported may 
not accurately reflect the sample quantitation limit. The associated data should be 
considered usable for decision making purposes. 

Indicates the constituent was analyzed for and detected. This qualifier may be applied 
by the laboratory to indicate a concentration which is less than the contract required 
quantitation limit (CRQL) but greater than the instrument detection limit (IDL). 
During data validation this qualifier may be applied to indicate a minor quality control 
deficiency. However in either case, the associated data should be considered usable 
for decision making purposes. 

NJ - Indicates presumptive evidence of a constituent at an estimated value. This qualifier is 
normally applied to GC analysis data (such as organochlorine pesticide and PCB data). 
The associated data should be considered usable for decision making purposes. 

N - Indicates presumptive evidence of a constituent. This qualifier is normally applied to 
GC analysis data (such as organochlorine pesticide and PCB data). The associated 
data should be considered usable for decision making purposes. 

JN - Indicates a tentatively identified compound (TIQ whose concentration and 
identification have been determined to be valid as a result of data validation. The 
associated data should be considered usable for decision making purposes. 

UJN - Indicates a tentativeiy identified compound (TIC) that has been determined to be 
presumptive and valid GN) in terms of identification and quantitation and has been 
qualified as undetected (U) due to associated blank contamination. · 

UR - Indicates the constituent was analyzed for and not detected. The concentration 
reported has been qualified as unusable due to a major quality control deficiency 
identified during data validation. The associated data should be considered unusable 
for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported 
has been qualified as unusable due to a major quality control deficiency identified 
during data validation. The associated data should be considered unusable for 
decision making purposes. 

004 
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ATTACHMENT 2 

S:l:JMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 
//1- / 

SDG: · B09332-1MA-611 y.u~TE: March 24, 1994 

COMMENTS: SEMIVOLATILE ORGANICS 1.47 -

COMPOUND QUALIFIER SAMPLES AFFECTED 

DI-N-BUTYLPHIHAI.ATE u 009332 
009333 
009336 

BIS(2-E1HYLHEXYL)PHTI-IALATE u 009332 
009333 
009336 

PHENOL u 009336 

4-HYDROXY +ME'IHYL-2- u 009332 
PENTANONE _ 009333 

009336 

4-HYDROXY -4-ME'IHYL-2- UR 009332 
PENTANONE 009333 

009336 

UNKNOWN HYDROCARBON @ UJN 009332 
RT 6.85 MINUTES 009333 

UNKNOWN HYDROCARBON @ UJN 009336 
RT 6.87 MINUTES 

UNKNOWN HYDROCARBONS @ JN 009333 
RT 7.42 AND 8.73 MINUTES 

PR0PAN0IC ACID ESTER ISOMER JN 009333 
@ RT 18.1 MINtTfES 

HEXANEDIOIC AOD ESTER JN 009333 
ISOMER @ RT 2.6.22 MINUTES 

UNKNOWN HYDROCARBON @ JN 809336 
RT7.~ MINUTES 

HEXANEDIOIC ACID ESTER JN 009336 
ISOMER @ RT 26.23 MINUTES 

B-7 

PAGE 1 OF 1 

REASON 

PRESENf IN LABORATORY 
BLANK 

PRESENf IN LABORATORY 
BLANK 

PRESENf IN LABORATORY 
BLANK 

PRESENT IN LABORATORY 
BLANK 

SUSPECTED LABORATORY 
CONTAMINANT(ALDOL 
CONDENSATE) 

PRESENf IN BLANK 

PRESE.i.'IT IN BLANK 

IDENTIFIED AS A VALID 
RESULT USING DATA 
VALIDATION PROCEDURES 

IDENTIFIED AS A VALID 
RESULT USING DATA 
VALIDATION PROCEDURES 

IDENTIFIED AS A V AUD 
RESULT USlNG DATA 
VALIDATION PROCEDURES 

IDEi'J"TIFIED AS A VALID 
RESULT USING DATA 
VALIDATION PROCEDURES 

IDE.i.'-rI1FIED AS A VAUD 
RESULT USING DATA 
VALIDATION PROCEDURES 

006 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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Validated Data S1~fi~ry, Data Package: 809332-TMA -611 

Sanl)# 809332 
Date 9-9-93 

Location 299-W19-95 
Depth 60.00 - 62.50 
Type . .. 

Conments . . . 

Parameter Units Result Q 

PHENOL UG/KG 350.000 u 
81S(2·CHLOROETHYL)ETHER UG/KG 350.000 u 

2-CHLOROPHENOL UG/KG 350.000 u 
1,3-DICHLOROBENZENE UG/KG 350.000 u 
1,4-0ICHLOROBENZENE UG/KG 350.000 u 
1,2-DICHLOROBENZENE UG/KG 350.000 u 

2-METHYLPIIENOL UG/KG 350.000 u 
2,2' · 0XYBIS(1 - CHLOROPROPANE) UG/KG 350.000 u 

4-METIIYLPIIENOL UG/KG 350.000 u 
N-NITROSO· OI -N· PROPYLAMINE . UG/KG 350.000 u 

HEXACIILOROETHANE UG/KG 350.000 u 
NITROBENZENE UG/KG 350.000 u 

ISOPHORONE UG/KG 350.000 u 
2-NITROPHENOL UG/KG 350.000 u 

2,4 -0IMETHYLPHENOL UG/KG 350.000 u 
81S(2 · CHLOROETHOXY)HETHANE UG/KG 350.000 u 

2,4 -DICHLOROPHENOL UG/KG 350 . 000 u 
1,2,4·TRICHLOR08ENZENE UG/KG 350.000 u 

NAPHTHALENE UG/KG 350.000 u 
4-CHLOROANILINE UG/KG 350.000 u 

HEX AC HLOROBlJl AO I ENE UG/KG 350.000 u 
4· CHLOR0-3 -HETHYLPHENOL UG/KG 350.000 u 

2-HETHYLNAPHTHALENE UG/KG 350 . 000 u 
HEXACHLOROCYCLOPENTAOIENE UG/KG 350.000 u 

2,4,6·TRICHLOROPHENOL UG/KG 350.000 u 
2,4,5·TRICHLOROPHENOL UG/KG 840.000 u 

2-CHLORONAPIITHALENE UG/KG 350.000 u 
2·NITROANILINE UG/KG 840.000 u 

DIHETHYLPHTHALATE UG/KG 350.000 u 
ACENAPIIT HYL ENE UG/KG 350.000 u 
3- N ITROAN I LI NE UG/KG 840.000 u 

ACENAPHTHENE UG/KG 350.000 u 

9'1-15225. I 705 

809333 809336 
9-10-93 9-10-93 

299-W19 · 97 299-W19-95 
50.00 - 52.50 74.80 - 77.30 

. . . . .. 

... . .. 

Result Q Result Q 

390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330 . 000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
940.000 u 800.000 u 
390.000 u 330.000 u 
940.000 u 800.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
940.000 u 800.000 u 
390.000 u 330.000 u 

'J~~~--,e.~ 

{Jjgd;r_/4 :sl~~h~ 



r 

0 
0 
C.D 

Validated Data Su1111ary, Data Package: 809332- THA -611 

Samp# 809332 
Date 9·9· 93 

Location 299·1J19· 95 
Depth 60.00 · 62.50 
Type - . -

Cooments -. -

Parameter Uni ts Result Q 

2,4 -DINITROPHENOL UG/KG 840.000 u 
4-NITROPHENOL UG/KG 840.000 u 

Dl8ENZOFURAN UG/KG 350.000 u 
2, 4 ·DIN ITROTOllJENE UG/KG 350.000 u 
2,6-DINITROTOLUENE UG/KG 350.000 u 

DIETHYLPHTHALATE UG/KG 350.000 u 
4-CHLOROPHENYL·PHENYLETHER UG/KG 350.000 u 

fl.UORENE UG/KG 350.000 u 
4-NITROAN I LINE UG/KG 840.000 u 

4,6 · DINITR0·2-HETHYLPHENOL UG/KG 840.000 u 
N· NITROSOOIPHENYLAHINE UG/KG 350.000 u 

4· 8ROHOPHENYL-PHENYLETHER UG/KG 350.000 u 
HEXACHLOROBENZENE UG/KG 350.000 u 
PENTACHLOROPHENOL UG/KG 840.000 u 

PHENANTIIRENE UG/KG 350.000 u 
ANTIIRACENE UG/KG 350.000 u 

CARBAZOLE UG/KG 350.000 u 
DI -N-8UTYLPHTHALATE UG/KG 420.000 u 

FLUORANTHENE UG/KG 350.000 u 
PYRENE UG/KG 350.000 u 

8UTYL8ENZYLPHTHALATE UG/KG 350.000 u 
3,3 1 ·DICHLOR08ENZIDINE UG/KG 350.000 u 

BENZOCA)ANTHRACENE UG/KG 350.000 u 
81S(2·ETHYLHEXYL)PHTHALATE UG/KG 350.000 u 

CHRYSENE UG/KG 350.000 u 
D1-N·OCTYLPHTHALATE UG/KG 350.000 u 

8ENZO(B)FLUORANTHENE UG/KG 350.000 u 
BENZO(K)FLUORANTHENE UG/KG 350.000 u 

BENZO(A)PYRENE UG/ICG 350.000 u 
INDEN0(1,2,3 · CD)PYRENE UG/KG 350.000 u 
Dl8ENZ(A,H)ANTHRACENE UG/KG 350.000 u 

8ENZO(G,H,l)PERYLENE UG/KG 350.000 u 

809333 809336 
9·10 -93 9· 10·93 

299·1J19· 97 299-IJ19·95 
50.00 - 52.50 74.80 - 77.30 ... -.. 

. -- . -. 

Result Q Result Q 

940.000 u 800.000 u 
940.000 u 800.000 u 
390.000 u 330.000 u 
390 .000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
940.000 u 800.000 u 
940.000 u 800 . 000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
940.000 u 800.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330.000 u 
390. 000 u 330.000 u 
390.000 u 330.000 u 
390.000 u 330 . 000 u 



C 0001 oc-
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET .). G\ ~ - \._-...\ \ c, - <J s 
I I 
I B09332 . I 

Lab Name: =T=MA=-=-/=AR=L=I'---------- Contract: ~WH=C'----- I hc-6d,,S' I 

Lab Code: TMALA Case No.: 09028 SAS No . : =N=A'---- SDG No. : =NA=----

Matrix: (soil/water) SOIL Lab Sample ID: A309028-01D 

Sample wt/vol: 30. 4 (g/mL) _G _ Lab File ID: 30928S03 

Level: ( low/med) LOW Date Received: 09/14/93 

% Moisture: 6 decanted: (Y/N) !:!__ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Dat~ Analyzed: 09/28/93 

Injection Volume: ___ 2_· •. _0 (UL) Dilution Factor: 1.0 

f3 GPC Cleanup: 
r--,.... 

(Y/N) x__ pH: ~ 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG -- CAS NO. COMPOUND Q 

I I 
I 108-95-2--------Phenol 350 IU 
I ll l -44-4--------bis(2-Chloroethyl)Ether 350 jU 
I 95-57-8---------2-Chlorophenol 350 IU 
I 541-73-1--------1,3-Dichlorobenzene 350 IU 
I 106-46-7--------1,4-Dichlorobenzene 350 IU 
I 95-50-1---------1,2-Dichlorobenzene 350 IU 
I 95-48-7---------2-Methylphenol.......,.....~----~ I 350 IU 
I 108-60-1--------2,2'-oxybis(l-Chloropropane) I 350 IU 
I 106-44-5--------4-Methylphenol - I 350 IU 
I 621-6 4-7--------N-Nitroso-Di-n-Propylamine I 350 IU 
I 67-72-1---------Hexachloroethane _____ === I 350 IU 
I 98-95-3---------Nitrobenzene _________ i 350 IU 
I 78-59-1---------Isophorone __________ l 350 IU 
I 88-75-5---------2-Nitrophenol-,---,,------- I 350 IU 
I 105-67-9--------2, 4-Dimethylphenol ______ l 350 IU 
I lll-91-l--------b i s (2-Chloroethoxy)Methane I 350 IU 
I 120-83-2--------2, 4-Dichlorophenol ____ ==-= 350 IU 
I 120-82-l--------l,2,4-Trichlorobenzene 350 - IU 
I 91-20-3---------Naphthalene 350 IU 
I 106-47-8--------4-Chloroaniline 350 IU 
I 87-68-3---------Hexachlorobutadiene 350 IU 
I 59-50-7---------4-Chloro-3-Methylphenol 350 IU 
I 91-57-6---------2-Methylnaphthalene _____ l 350 IU 
I 77 - 47 - 4---------nexachlorocyclopentadiene __ i 350 !U 
i 88-06-2---------2,4,6-Trichlorophenol ____ l 350 IU I 
I 95-95-4---------2, 4 ,5-Trichl orophenol ____ l 840 IU I 
I 91-58-7---------2-Chloronaphthalene 350 IU I 
I 88-74-4---------2-Nitroanil ine 840 IU I 
I 131-11-3--------Di~ethylphthalate 350 IU I 
I 208-96-8--------Acenaphthylene 350 IU I 
I 99-09-2---------3-Nitroanil ine 840 IU I 
I 83-32-9---------Acenaphthene 350 I U ~ I l O l C 
I 51-28-5---------2,4-Dinitrophenol 840 !U I I 
I __________________________ I -kJf 

FORM I SV-1 ·'-.}e-,~, ~ ~ · . . ii{JJ~Tf:~ 
· /; /Jt\ t \ 
i: ':)\ 
I 



co. 
c:,i 
r-,...._ -

000i97 

lC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 
~C\C\.-~'5-c~s 
I 

Lab Name: .:.T.:..:MA::.:.,..l.:..:A=R=L=I ________ _ 
I B09332 
I ho -- b).,S' Contract: _WH~C ___ _ 

Lab Code: TMALA Case No.: 09028 SAS No. : -N_A __ _ SDG No.: -N_A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-01D 

Sampl e wt/vol: 30.4 (g/mL) _G_ Lab File ID: 30928S03 

Level: ( low/med) LOW Date Received: 09/14/93 

% Moisture: 6 decanted: (Y/N) li.._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date -Analyzed: 09/28/93 

Injection Volume: 2~0(UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) 

CAS NO. 

x_ pH: 

COMPOUND 

_2..:_4_ 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I 
I 100-02-7--------4-Nitrophenol________ 840 IU 
I 132-64-9--------Dibenzofuran 350 IU ~--------' 121-14-2--------2,4-Dinitrotoluene 350 IU ------
1 606-20-2--------2,6-Dinitrotoluene 350 IU ------
1 84-66-2---------Diethylphthalate 350 IU -------
1 7005-72-3-------4-Chlorophenyl-phenylether__ 350 IU 
I 86-73-7---------Fluorene 350 IU -----------1 100-01-6--------4-Nitroaniline 840 IU -..,..,..--=---=----=---I 534-52-1--------4,6-Dinitro-2-methylphenol 840 IU 
I 86-30-6---------N-Nitrosodiphenylamine (1)-- 350 IU 
I 101-55-3--------4-Bromophenyl-phenylether-= 350 IU 
I 118-74-1-------~Hexachlorobenzene 350 IU ------
1 87-86-5---------Pentachlorophenol 840 IU 

· I 85-01-8---------Phenanthrene ------ 350 IU 
I 120-12-7--------Anthracene 350 !U ----------
1 86-74-8---------carbazole 350 IU 

Q 

-,,---,---,---,---------
1 84-74-2---------Di-n-Butylphthalate 420 ~ 
I 206-44-0--------Fluoranthene ----- JSO JU 
I 12 9-00-0--------Pyrene 350 IU ---,-----,---,---------
1 85-68-7---------Butylbenzylphthalate 350 IU -----J 9 1-9 4-1---------3 , 3'-Dichlorobenzidine 350 IU ----
1 56-55-3---------Benzo(a)Anthracene 350 JU ,--,--.,,.....---
1 1 17 -81-7--------bis(2-Ethylhexyl)Phthalate I ~Sc,~ J-B;:F-
1 213-01-9--------Chrysene~--,---,---,-------~~-=! 350 JU 
I 117-84-0--------Di-n-octyl Phthalate _____ l 350 IU 
I 205-99-2--------Benzo(b)Fluoranthene _____ l 350 IU 
I 207-08-9--------Benzo(k)Fluoranthene _____ l 350 IU 
I 50-32-8---------Benzo(a)Pyrene ________ l 350 IU 
I 193-39-5--------Indeno(l,2,3-cd)Pyrene ____ l 350 IU 
I 53-70-3---------Dibenz(a,h)Anthracene ____ l 350 IU 
I 191-24-2--------Benzo(g,h,i)Perylene _____ l 350 IU 
l _______________________ l _______ l~-r--

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
I i.....\... 
I 
i 
I 
I 
I 
I'--"--

~ 01 _ 

( 1 ) - Cannot be separated from Diphenylamine \J <"C, -~ ... ~ • ~ 

f . \J / 90 

~~'\"-
FORM I SV- 2 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T=MA~/=A=R=L=I ________ _ Contract: ~WH=C ___ _ 

-ttu u 1.98 

· Lab Code: TMALA Case No.: 09028 SAS No.: =N=A __ _ SDG No.: =N=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-01D 

Sample wt/vol: 30.4 (g/~L) _G_ Lab File ID: 30928S03 

Level: (low/med) =LO=W ___ _ Date Received: 09/14/93 

% Moisture: 6 decanted: (Y/N) F__ Date Extracted: 09/16/93 
. 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: ---·=2..;...~ __ o (uL) Dilution Factor: 1.0 

Ci' GPC Cleanup: 
c=). 

(Y/N) '.i._ pH: -2...:..i 
t 

Number TICs found: __ 2 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I I I I r-
1 CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I~ 
1================ 1============================ 1======== 1============= 1===== 1 
I l, 123 42 2 : 4 HYDROXY -4 !ffi':I?HYL 2 ?EHTMfO I 6. 28 : 80000 I BM 4~ 
I 2 • I UNKNOWN HYDROCARBON I 6 • 8 5 I 7 O I-BJ- I iJ._ 
I _______ I ____________ I ___ I _____ I __ I x 

y 

FORM I SV-TIC 



c:i 

1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA S~P~~ ~G.1 6 
:). '\3-~,s- Sr 
J J 

Lab Name: =TMA=~/AR=L=I _______ _ Contract: ~WH=C=----
J B09333 r J 
J Sc- S~-~ J 

Lab Code: TMALA Case No.: 09028 SAS No.: _N_A __ _ SDG No.: ~NA~-

Matrix: (soil/water) SOIL Lab Sample ID: A309028-02B 

Sample wt/vol: 30.7 (g/mL) _G_ Lab File ID: 30928S04 

Level: (low/med) =LO_W __ Date Received: 09/14/93 

% Moisture: 17 decanted: (Y/N) R._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 {UL) Date Analyzed: 09/28/93 

Injection Volume: ----=2a..=.~ ...... 0--( UL) Di1ution Factor: 1.0 

- GPC Cleanup: 
r,.._ (Y/N) x.._ -• n-

l 

t"-....! 
~ 

"""='"" 
tSi .... 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

J 

108-95-2--------Phenol 390 JU 
lll-44-4--------bis(2-Chloroethyl)Ether 390 JU I 
95~57-8---------2-Chlorophenol 390 JU J 
541-73-1--------1,3-Dichlorobenzene 390 JU I 
106-46-7--------1,4-Dichlorobenzene 390 Ju I 
95-50-1---------1,2-Dichlorobenzene 390 JU J 
95-48-7---------2-Methylphenol--,-~-----,-J 390 jU I 
108-60-1--------2,2 1 -oxybis(l-Chloropropane)_J 390 IU J 
106-44-5--------4-Methylphenol __ __,,----,---1 390 JU I 
621-64-7--------N-Nitroso-Di-n-Propylamine I 390 JU I 
67-72-1---------Hexachloroethane _____ -_-_-l 390 JU I 
98-95-3---------Nitrobenzene ________ l 390 IU I 
78-59-1---------Isophorone_-c--_______ l 390 IU I 
88-75-5---------2-Nitrophenol __________ l 390 JU I 
105-67-9--------2,4-Dimethylphenol _____ l 390 JU I 
lll-9l-l--------bis(2-Chloroethoxy)Methane I 390 IU I 
120-83-2--------2 4-Dichlorophenol -- , 390 IU I I ______ I 

120-82-1--------1,2,4-Trichlorobenzene ____ l 390 · IU J 
91-20-3---------Naphthalene 390 JU J 
106-47-8--------4-Chloroaniline 390 IU I 
87-68-3---------Hexachlorobutadiene 390 JU I 
59-50-7---------4-Chloro-3-Methylphenol 390 IU J 
91-57-6---------2-Methylnaphthalene _____ l 390 IU I 
77 -47-4---------Hexachlorocyclopentadiene I 390 jU I 
88-06-2---------2,4,6-Trichlorophenol __ ====I 390 IU i 
95-95-4---------2,4,5-Trichlorophenol ____ l 940 IU I 
91-58-7---------2-Chloronaphthalene _____ l 390 IU I 
88-74-4---------2-Nitroaniline _______ l 940 IU I 
131-11-3--------Dimethylphthalate ______ l 390 IU I 
208-96-8---~----Acenaphthylene _______ l 390 IU I 
99-09-2---------3-Nitroaniline _______ l 940 IU I 
83-32-9---------Ac:;enaphthene ________ l 390 I U I O 13 
51-28-5----~----2,4-Dinitrophenol ______ l 940 IU I ~ · 

I l __ :1 ______________ F_O_RM __ I_S_V ___ l ___ ---"- . c:::_-.-~, 1./~_j) 
'-'"-~~ ,-~~~~~ 



lC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

--o O G-:2 1 ·-: ~ I 

EPA SAMPLE NO. 
d C\ q - l;..::, \ q - C.\-1-
1 I 
I B09333 I 

Lab Name: =T=MA==-/=A=R=L=I _______ _ Contract: ~WH=C=---- I Sc --~).,S1 I 

Lab Code: TMALA Case No.: 09028 SAS No. : =N=A"---- S DG No. : =N=A"--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-02B 

sample wt/vol: 30. 7 (g/mL) _G_ Lab File ID: 30928S04 

Level: (low/med) LOW Date Received: 09/14/93 

% Moisture: 17 decanted: (Y/N) !L_ Date Extracted: 09/16/93 

Concentrated Extract Volume: soo.o (UL) Date Analyzed: 09/28/93 

Injection Volume: ---=-2..a...-__ 0 ~UL) Dilution Factor: 1.0 

-
r---... -

PC Cleanup: (Y/N) 1._ pH:~ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

--------------------------------I I 
100-02-7--------4-Nitrophenol ________ l 940 IU 

q 
I 
I 

132-64-9--------Dibenzofuran ________ l 390 IU 
121-14-2--------2,4-Dinitrotoluene _____ l 390 IU 
606-20-2--------2,6-Dinitrotoluene _____ l 390 IU 
84-66-2---------Diethylphthalate,--__,,--~--I 390 IU 
7005-72-3-------4-Chlorophenyl-phenylether I 390 IU 
86-73-7---------Fluorene_,..-_______ -=..-:=1 390 IU 
100-0l-6--------4-Nitroaniline_.,....,----=---:----:--I 940 IU 
534-52-1--------4,6-Dinitro-2-methylphenol_l 940 IU 
86-30-6---------N-Nitrosodiphenylamine (1) I 390 IU 
101-55-3--------4-Bromophenyl-phenylether -I 390 IU 
118-74-1--------Hexachlorobenzene ____ -=..-=.= 1 390 IU 
87-86-5---------Pentachlorophenol ______ l 940 IU 
85-01-8---------Phenanthrene ________ l 390 IU 
120-12-7--------Anthracene _________ l 390 IU 
86-74-8---------carbazole __ ,--~ ______ I 390 IU 
84-74-2----------Di-n-Butylphthalate _____ l 3c\O ~ j-ro-
206-44-0--------Fluoranthene ________ l 390 · IU 
129-00-0--------Pyrene ___________ l 390 IU 
85-68-7---------Butylbenzylphthalate ____ l 390 IU 
91-94-1---------3,3'-Dichlorobenzidine ____ l 390 IU 
56-55-3---------Benzo(a)Anthracene _____ l 390 IU 
117-81-7--------bis (2-Ethylhexyl) Phthalate I ~c\ C --8-4- !--Bir- 10..... 

l 218 -01-9--------Chrysene _________ -_-:= 1 390 IU 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ~ 
I 
I 
I 
I 
I 

I 117-84-0--------Di-n-Octyl Phthalate ____ l 390 IU 
I 205-99-2--------Benzo(b)Fluoranthene ____ l 390 IU 
I 207-08-9--------Benzo(k)Fluoranthene ____ l 390 IU 
I 50-32-8---------Benzo(a)Pyrene _______ l 390 IU 
I 193-39-5--------Indeno(l,2,3-cd)Pyrene ____ l 390 IU 
I 53-70-3---------Dibenz(a,h)Anthracene ____ l 390 JU 
I 191-24-2--------Benzo(g,h,i)Perylene ____ l 390 JU 
' -------,----------,--,..-~---,--I - ____ I __ I L O 14 
(1) - Cannot be separated from Diphenylamine • ~ ~ ~ 

FORM I SV-2 \l,t;:: .... ·,._ fJ. ' 1:,t~l~ 3/ 90 

,. ~ ~~\\ ' ! /7 __ , 
i . 
I 



(',, 

lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T=MA=--/=A=-R=L=I _______ _ Contract: ~WH=C ___ _ 

, VUV.:..J. Cr 

EPA SAMPLE NO. 
~"\°t-w,~-53: 

I I 
I B09333 , I 
I '::> ::::.-Sd..,S I 

Lab Code: TMALA Case No. : 09028 SAS No. : =N=-=A.__ __ S DG No . : =-N=A'---_ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-02B 

Sample wt/vol: 30.7 (g/mL) _G_ . Lab File ID: 30928S04 

Level: ( low/med) LOW Date Received: 09/14/93 

% Moisture: 17 decanted: (Y/N) li._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: --~2_. _(J (uL) Dilution Factor: 1.0 

;:: GPC Cleanup: (Y/N) x._ pH:~ -t 
L!'l 
~ Number TICs found: _6 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

.. 
"""=-' · I 
~-..., I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 

l================i============================i==== ===i============= i===== I 
I l . 12 J 4 2 2 I 4 :I'!!DR:OJCY 4 ME'i'HYL 2 PEU'i'AMO I 6 • 2 8 j 8 2,-QGO f--e.AJ- I ~ ~ 
I 2. !UNKNOWN HYDROCARBON I 6.85 I 79 I~ I U ... 5 
I 3. !UNKNOWN HYDROCARBON, I 7.42 I 1300 t;:r~~~3' 
I 4. I UNKNOWN HYDROCARBON I 8. 73 I 120 f-,r ~~ 
I 5. I PROPANOIC ACID ESTER ISOMER I 18 .10 I 350 t-cr- I~~\. 
I 6. IHEXANEDIOIC ACID ESTER ISOME! 26.22 I 270 lir I~~ 
1 ______ 1 ___________ 1 ___ 1 _____ 1 __ ! . 

FORM I SV-TIC 

C- . \ l \.015 
\\ e.."" --~ --~ . \,,-_.tC;, 

~

.::u., \ 
. i ; ._ . ~ 

{\ Ir' ~ \ "\ \ 
\.; ' ', 'l / 90 . ,....,, 7\ _, 
' "'\ -.. ~ ~-
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lB 
SEMIVOLATILE ORGANICS ANALYSIS PATA SHEET 

~ 
EPA SAMPLE NO . 

d:q_~-~\C\.- '\S 
I 
I B09336 

Lab Name: ~T~MA==-/==A=R=L=I ________ _ Contract: _WH_C ___ _ I 3~- b -]:+ .. 3 1 

Lab Code: TMALA Case No.: 09028 SAS No.: -N_A __ _ SDG No. : =N==A'---_ 

Matrix: (soil/water) SOIL Lab sample ID: A309028-03B 

Sample wt/vol: 30.8 (g/mL) _G_ Lab File ID: 30928S07 

Level : {low/med) LOW Date Received: 09/14/93 

% Moisture: 3 decanted: (Y/N) li.._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: ______ 2 ___ • ~0--{ UL) Dilution Factor: 1.0 

~ ....,,,,.,GPC Cleanup: (Y/N) .x._ 

COMPOUND 
r---.... ........ 

CAS NO. 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I I 
I 108-95-2--------Phenol----,--=------,--,,--,::--,------,---- ' 6~0 5"e- -!-,:3=-
I lll-44-4--------bis(2-Chloroethyl)Ether ___ l 330 IU 
I 95-57-8---------2-Chlorophenol ________ l 330 IU 
I 541-73-1--------1,3-Dichlorobenzene _____ l 330 IU 
I 106-46-7--------1,4-Dichlorobenzene _____ l 330 IU 
I 95-50-1---------1,2-Dichlorobenzene _____ l 330 IU 
I 95-48-7---------2-Methylphenol _______ l 330 IU 
I 108-60-1----~---2,2'-oxybis(l-Chloropropane) I 330 IU 
I 106-44-5--------4-Methylphenol -, 330 IU 
I 621-64-7--------N-Nitroso-Di-n-Propylamine I 330 IU 
I 67-72-1---------Hexachloroethane _____ ==-=I 330 IU 
I 98-95-3---------Nitrobenzene _________ l 330 IU 
I 78-59-1---------Isophorone __________ l 330 IU 
I 88-75-5---------2-Nitrophenol,__-=-_____ I 330 IU 
I 1 05-67-9--------2,4-Dimethylphenol ______ l 330 IU 
I lll-91-l-------.-bis(2-Chloroethoxy)Methane I 330 IU 
I 120-83-2--------2,4-Dichlorophenol ____ ==-= I 330 IU 
I 120-82-1-------~l,2,4-Trichlorobenzene ____ l 330 · IU 
I 91-20-3---------Naphthalene _________ l 330 IU 
I 106-47-8--------4-Chloroaniline--=-______ I 330 u 
I 87-68-3---------Hexachlorobutadiene _____ l 330 U 
I 59-50-7---------4-Chloro-3-Methylphenol ___ l 330 U 
I 91-57-6---------2-Methylnaphthalene _____ l 330 U 
I 77-47-4---------Hexachlorocyclopentadi ene I 3 30 U I 88-06-2---------2,4,6-Tri chlorophenol __ ====I 33 0 u 
I 95-95-4---------2,4,5-Trichlorophenol ____ l BOO U 
.I 91-58-7---------2-Chloronaphthalene _____ l 330 U 
I 88-74-4---------2-Nitroaniline ________ l 800 u 
I 131-11-3--------Dimethyl phthalate ______ l 330 U 
I 208-96-8--------Acenaphthylene_~ _____ I 330 u 
I 99-09-2---------3-Nitroaniline ________ l 800 U 
I 83-32-9---------Acenaphthene _________ l 330 U 
I 51-28-5---------2,4-Dinitrophenol ______ l BOO JU 

Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
! 
! 

I _ __________________ I _____ I I I 

u .. _ 

LQ16 

FORM I sv-i 'J ~c.:S-,,.~ili/£~f,X 
C}ffl ~\-



lC 
000 .241 

' EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ci,l\l\-l,~ \q-5 s 

I I 

Lab Name: =T=MA=-=--/=AR=-=L=I _________ _ 
I B09336 I 
I +'-\ . ~ - :+-1 -~

1 i Contract: ~WH~C--.,.._-

Lab Code: TMALA Case No.: 09028 SAS No . : =-N=A ___ _ SDG No.: =-NA=----

Matrix: (soil/water) SOIL Lab Sample ID: A309028-03B 

Samp l e wt/vol: 30. 8 (g/mL) _G_ Lab Fi l e ID: 30928S07 

Leve l : (low/med) =L=OW.:.c-_ Date Received: 09/14/93 

% Mo i sture: 3 decanted: (Y/N) N.._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 09/28/93 

Inj ection Volume: ----=-2 ..... • =0 \UL) Dilution Factor: 1.0 
..::r 
_,,,,,, GPC Cl eanup: 

" 
(Y/N) y_ pH:~ - CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

I I 

Q 

100-02-7--------4-Nitrophenol ________ l 800 IU 
132-64-9--------Dibenzofuran _________ l 330 IU 
121-14-2--------2,4-Dinitrotoluene ______ l 330 IU 
606-20-2--------2,6-Dinitrotoluene ______ l 330 IU 
84-66-2---------Diethylphthalate ______ l 330 IU 
7005-72-3-------4-Chlorophenyl-phenylether I 330 IU 
86-73-7---------Fluorene_,."'="'""'"-------~~~ I 330 IU 
100-01-6--------4-Nitroaniline_.....,..__,,.._,..----' 800 IU 
534-52-1--------4,6-Dinitro-2-methylphenol __ l aoo IU 
86-30-6---------N-Nitrosodiphenylamine (1) I 330 IU 
101-55-3--------4-Bromophenyl-phenylether --, 330 IU 
118-74-1--------Hexachlorobenzene ____ ==== I 330 IU 
87-86-5---------Pentachlorophenol ______ l 800 IU 
85-0 1-8---------Phenanthrene _________ l 330 IU 
120-12-7--------Anthracene __________ l 330 IU 
86-7 4-8---------Carbazole~.,....,..-,--,------- ' 330 IU 
84-74-2---------Di-n-Butylphthalate _____ l ?:;::,c ~ ~ I '--\_ 
206-44-0--------Fluoranthene _________ l 330 · IU I 
12 9-00-0--------Pyrene __ -,-_________ I 330 IU I 
85-68-7---------Butylbenzylphthalate _____ l 330 IU I 
91-94-1---------3,3'-Dichlorobenzidine ____ l 330 IU I 
59-55-3---------Benzo(a)Anthracene ______ l 330 IU I 
117-81-7--------bis (2-Ethylhexyl) Phthalate I ~ ?:,C -re-a- I Ber- 1, .... \ .. 

' 218 - 01-9--------c~rysene _________ ~~~ I 330 IU I 
117-8 4-0--------Di-n-Octyl Phthalate_____ 330 IU I 
205-99-2--------Benzo(b)Fluoranthene 330 IU I -----

1 207-08-9--------Benzo(k)Fl uoranthene 330 IU I -----
1 50-32-8---------Benzo(a)Pyrene________ 330 IU I 
I 193-39-5--------Indeno(i,2, 3-cd)Pyrene____ 330 IU I LQI'"', 
I 53-70-3---------Dibenz(a,h)Anthracene 330 IU I ----
1 191-24-2--------Benzo(g,h, i) Perylene 330 IU I -----'----------,------,--- ------.--'v ' (1) - Cannot be separated from Diphenylamine r \ , '-.)~-,~-,fl~· }k,\ 3 / 9 0 

' . \ -z..\ · l i ;, __, 

FORM I SV-2 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

u u U~g'._L 
EPA SAMPLE NO. 

d3'\- ~,S-4 S 
I I 
I B09336 I 

Lab Name: =T=MA==--a/A=R=L=I=--------- Contract: ~WH=C=----- I ~L\,a-H,?-/ I 
Lab Code: TMALA Case No.: 09028 SAS No.: """NA ____ _ SDG No.: _NA...._ __ 

Matrix: (soil/water) SOIL Lab Sample ID: A30902B-03B 

Sample wt/vol: 30.8 (g/mL) _G_ Lab File ID: 30928S07 

Level: (low/med) LOW Date Received: 09/14/93 

% Moisture: 3 decanted: (Y/N) li.__ Date Extracted: 09/16/93 

Concentrated Extract Volume: soo.o (UL) Date Analyzed: 09/28/93 

Injection Volume: ----=2-=-..... 0 (UL) Dilution Factor: 1.0 

Ln GPC Cleanup: (Y/N) x__ 
-= 
f:'-... -L,; Number TI Cs found: __ 4 
~ 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

~ I 
I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 
1================1============================1========1===========-=1=====1 
I 1. 123 42 2 14 HYDROXY 4 METHYL 2 PEli'I'AUOI 6.32 I 76000 IBAJ l '-1 ~ 

I 2 . !UNKNOWN HYDROCARBON I 6.87 I 67 I~ I \..Y• 
I 3. I UNKNOWN HYDROCARBON I 7. 45 I 1100 l"'IT" ,~~ 
I 4. IHEXANEDIOIC ACID ESTER ISOME! 26.23 I 340 llr I~~ 
I ______ I __________ I ___ I _____ I __ I 

1., 013 

FCEL'1 I SV- TI C 
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ATTACHMENT 4 

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 

1..019 



LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

TMA/ARLI 

09-028 

CASE NARRATIVE 

WESTINGHOUSE HANFORD COMPANY 

September 14, 1993 

1.0 DESCRIPTION OF CASE: 

-~ 

Four soil samples were analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
statement of Work for organic Analysis, Revision OLMOl. a. The 
Extractable Hydrocarbons in the Kerosene Range (K) were analyzed 
according to the SW-846 Method 8015M. 

2 . 0 SAMPLE LIST: 

WESTINGHOUSE ID 

B09332 
B09332 MS 
B09332 MSD 
809332 
B09332 
B09333 
B09333 
B09333 MS 
809333 MSD 
B09333 
B09336 
B09336 
B09336 
B09336 MS 
B09336 MSD 
B09335 

3 .0 COMMENTS 

LAB ID 

A3-09-028-0lA 
AJ-09-028-01B 
AJ-09-028-0lC 
A3-09-028-01D 
AJ-09-028-0lG 
A3-09-028-02A 
AJ-09-028-02B 
A3-09-028-02C 
A3-09-028-02D 
A3-09-028-02G 
AJ-09-028-0JA 
AJ-09-028-03B 
A3-09-028-03D 
A3-09-028-03E 
AJ-09-028-0JF 
A3-09-028-04A 

3 . 1 SHIPPING AND DOCID1'.ENTATION: 

ANALYSIS 
REQUESTED MATRIX 

V SOIL 
V SOIL 
V SOIL 

sv SOIL 
K SOIL 
V SOIL 

SV SOIL 
SV SOIL 
sv SOIL 

K SOIL 
V SOIL 

SV SOIL 
K SOIL 
K SOIL 
K SOIL 
V SOIL 

All of the samples were received intact and properly documented. 

3.2 ANALYSIS 

3 .2.1 VOL\.TILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

The samples were analyzed by heated purge within the CLP sow 
hold i ng times. 

\., 02D 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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All of the QC results were within the limits specified by the 
EPA CLP SOW. 

TUNES : 

All BFB tunes were injected directly into the GC/MS 
instrument. 

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the CLP sow 
holding times. Phenol was detected in sample B09336 at a 
concentration that was below the CRQL. 

The matrix spike recovery of 2, 4-Dinitrotoluene in sample 
B09333MS was slightly above the QC limits. In accordance with 
the protocol, no further action was required. 

All of the other QC results were within the limits specified 
by the EPA CLP -SOW. 

3. 2 .. 3 EXTRACTABLE HYDROCARBONS "KEROSENE RANGE" COMMENTS 

SEQUENCE NOTES : 

The sequence was started on 09/16/93 and was analyzed 
according to the SW-846 Method 8015M. The initial calibration 
consisted of 5 different levels of the Kerosene standard that 
ranged from 200ppm to 2000ppm. The continuing calibration at 
the lOOOppm level was injected amongst a series of samples, in 
order to verify the instrument stability. The %RSD in the 
initial calibration and the %Din the continuing calibration 
were below their 20% and 15% limits, respectively. 

SAMPLE NOTES : 

LOW LEVEL SOIL 

The samples were extracted and analyzed for extractable 
hydrocarbons in the Kerosene range within the required holdlng 
times. Approximately 20 g of each sample was extracted and 
concentrated to 5 mL. 

There were no hydrocarbons detected in any of the samples. 
Sample B09336 was spiked with Kerosene and the matrix spike 
recoveries were 85% and 93%. A blank spike was prepared at 
the same time, and had an 79% recovery. 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

\., 0 21 
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We certify that this data package is in •compliance with the terms and 
conditions of the contract, both technically and for completeness, for · 
other than the conditions detailed above. Release of the data in this 
hardcopy data package and in the computer-readable data submitted on 
diskette is authorized by the Laboratory Manager or his designee, as 
verified by the following signatures. · 

71~~ 
Nicole Roth u/;;.~ /9 3, 

CLP Program Manager 

ll1~~ ~~ 
Maureen Parrish 1// ::! ~ /'1 3 
Project Manager 

~022 



Westinghouse 
Hanr ord Company 

Custody form Initiator L E ROGERS 

CHAIN OF CUSTODY 

·· • 
COll'pany Contact _· .::L_.::E-!.!R.,:.O.:::G.:::.E!.!R.:..S ___________ _ Telephone . ~3_7 __ 6.,...-..... 7 ___ 6.a..9 ... 0 ___ _ 

. ~ ' ' . 

Project De~ lgnot i~n/S~mpl ing Locations · ·.::2..::0'-=0'---'U'°"P'----=2 ____ _ 

le~ Chest ilci-:'•' ' . ❖ -- 5111.7 L 366 .... ;: 
Dill of Laifirig)Ai'rbill fl~. 

Hethod of Shipment OVERNIGHT AIR SERVICE 
Shipped to TMA 

Collection Date . <j-9,...;.'Q,;--S 
Fie_ld Logboolc_,11~ • .. • EFL--1091 . 
of_fsi te .rrop1:rty No. 

rossible sample llazards/Remarks Keep samples at 4C (SOIL) ~QE, · DE-C~ 

) --1 ~,250ml 

Sa"°"le Identification 

r:r.Ll';Tfll H~tals,llg,Ti BDC\~'3~ 
C:s:VOf\ CLP 
nG:Scmi·VOfl ctr 

G:ll11inm: r,ct,sor, (Erfl 300.0) 
r/G:fl11iom: tl02,N03 <Erfl 353.2) 

G:Cynnide CLP 

.I' . ' .. i ~ 

·. ·.·:·•.;•_r·.-;_ 

·J \'lf)MI \ ,"1 , 25QnL. 
~ ,25-0ml 
-l , 125ml 

..,,,,.-r:_1 , Sm I 
trC\ :>-ef. 125ml 

,-....._ ,,..-i , 125ml 
_ .,:-.1, 1000,nl 

Gw: Kerosene (8015M) 
r/G:Gros:o: 11lphn/betl\ cer-10), Gnmn., Spec to include,Cs-'34,Cs·.137,Co·60,Eu·152, 
Eu·ISl,,Eu·155,K·'·O,Ru·106,11n·22 (RC-30), Tot.il UrnniUII (Efl·01C) U·235,U·23l,,U·238 (Er-70, Er-71, Er•S) tip· 
237,(RC-10111, RC-622, er-5) ru-230,ru-239/240 (Er-oo, EP-01, EP-5) 1·129 (RC-25, RC-605) Sr·90 (RC-306, RC· 
303, RC · 309, RC-304) Tc-99 (RC-24, RC·60/,) Am·241,Cm-241, cer-eo, Er-90, er•91, EP-92, er-93, EP·S) Se-79 

--t'~:IM+-~Pi½.-E!Clci>P~. ;,..,,.,1il1c-tt,l1c!!tt'lr'lal~s,::-ttll.,.,9,+T,-i -~~@lR.t..11 filC\_ ~°'3 s 
Gs:VOf\ CLP 
sG·~arni ·VOO (;lP a~ 

C-Onious F,C' ,so' ((Pft J08.B) G!-10- ~/ 
P/G1 11>ions UC2,U03 (EPP. JS3.c, 

b t t::v,,, i de: Cl P 
cw .. 1<e, usc1u! ceQ..lsnr-

P/6 .. 6rer.r :,lphn/beta (CP HH, 6 .::m.c Spec to inclueJe,bs 1Jf,Cs 137,Ee 69,Et:t 152, 
...;1,1 1i' ,Ell 1'i¼,K ',6,l!u 106,il:t-22 (RL-30), iotal tJi ,iiilUn cex-o{t) 0-235,0-231;,0-ZJB (EP 7Q, ;:p il, EP 5) rtp~ 
,F,(RG 1010, Re 622, EP SJ P11 230,P" :H?;2~B (EP 66, El'-01, Ei' · S) I il9 (l!C 25, "e 685) 31 70 t"e 396, RC ... 
;)83, RC )07, RE Jeq Te 9? crc-?t I PC -&04) Om ,, 1,e111 2~~ CEP eo, tr-96, ei' · 'i'I, cl 7~. EP 93, er=,, St:=~ 

3) 
1,250ml 

1,250ml 
1., 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

r:(lr;Tftl Hctals,llg,Ti 

nG:Semi ·VOft CLr 
G:llnions F,Cl,S04 (EPf\ 300.0) 

l'/G:ftnion:<: 1102,1103 (EPfl 353.2) 
G:Cy:mide ClP 

C:w:fcro:<:e11e (OOISHJ 
l'/G:Gros:o: alphn/b~ta cer - 10). G,utton Spec 
Eu· ISl,,Eu-155,K-t,O,Ru-106,fln-22 (RC-30), Total UrnniUII (Efl-OIC) U·235,U·231,,ll-238 
237,(RC·lOlft, RC-622, EP·S) ru - 230,Pu · 23?/2/,D (EP·OO, El'·Ol, EP·S) 1-129 (RC-25, RC-605) Sr· C-306, RC · 
303 RC-309 RC-304 Tc-99 RC·24 RC-604 Am·241 Cm-244 EP-80 EP-90 EP·91 EP·92 EP-93 EP-5 

Field Trnnsrcr of -Custody Chain of rossession (Sign (Ind Print llomes) 

Date/Time: 

D.ite/Time: 

- ✓-9 3 / c> : 5" u 
Date/Time: 

Relinquished by: Received by: Oatc/Timc: 

Fin.it 

Disposal Hcthod: Disposed by: o .. te/f ime: 

Comnents: 

fl - 6000 · 407 (12/90) lF.f) UEf061 
Chain of Custody "0 2 3 

,...___ ____________ _ ______________ _ 



Westinghouse 
Hanford Company CHAIN OF CUSTODY 

custody Form Initiator L E ROGERS 
COIT'flany Contact LE ROGERS Telephone -=-3..:..7-'=-6_-.:..7-=-6-=-9-=-0 ___ _ 

rroject Deslgnation/S~ling Locations 200-UP-2 Collection Date q-\p.q3 . 
Field Logbook llo. EFL-·1091 Ice Chest No. ~ML ·s-66·· 

Bill of Lading/Airbill No. Offsite rroperty llo. 

lil?thod of Shipment OVERNIGHT AIR SERVICE 
Shipped to TM/\ 

rossible Sample Hazards/Remarks Keep samples at 4C (SOIL) @Ale 72€:TE.CJI:]) 

-· 

..-1",ZSOml 
_.i-;2SOml 

A-;2SOml 
,+, 125rnl 

.,...t--, 1,5ml 
....-t", 125ml 

..-1, 125ml 
/,IOOOml 

/1, 250ml 
. 1"\--1 -----r, ,so., 

..:..: -... .,....1,250ml 
ua1 ..-t, 125ml 
I<-\"- _.-1, 125ml 
')-id-·J°J'-t, 125ml 

....,.., 125ml 

3) 

-1, IOOOml 

1,250ml 
1,250ml 
1,250ml 
1, 125ml 

-1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

Sample Identification 

r:r.Lr;TAL H~tals,llg,Ti ~"'5~3 
Gs:VOA CLP 
nG:Scmi ·VOA ctr 

G:ll11inrn: r ,Cl ,SOI, (ErA 300._0) 
r/G:Aniom; 1102,1103 (EPA 353.2) 

G:Cynnidc CLP 
Gw:l:erosene (80151-1) 

r/G:Gro$$ alphn/beta cer-10), Gnnm., Spec to includc,Cs-,34,Cs·137,Co-60,Eu·152, 
Eu·151,,Eu·155,l:·'•O,Ru·106,lln·22 (RC-30), Total Urnnium (El\·OlC) U·235,U-231,,U-238 (Er-70, EP-71, er-5) llp-
237,CRC·IOIA, RC·622, er•S) ru-230,ru-239/240 (EP-00, EP-01, EP·5) 1·129 (RC·25, RC -605) Sr-90 (RC-306, RC· 
303, RC-309, RC·301,) lc-99 (RC-24, RC-601,) Am·241,Cm·24t, cer-oo, EP-90, er-91, EP-92, er-93, EP·S) Se-79 

r:ctr;TI\L Hetals,llg, Ti 13'09 ~~(. · 
Gs:VOA ctr 
aG:S'?ffli•VOA ctr 
G:tmions F ,ct ,SOI, (ErA 300.0) 

r/G:llniorn; 1102,1103 (EPA 353.2) 
G:Cy:midc CLP 

Gw:l:croscne (001511) 
r/G:Gros!" alpha/beta (EP-10), G;inin;i Spec to inclucfo,Cs-134,Cs-137,Co·60,Eu-152, 
Eu-l51,,Eu·155,l:·40,Ru·106,11.1·22 (RC-30), ·Total Uranium (Ell-01C) U·235,U·23G,U·238 CEP·70, EP·71, er-5) lip· 
237,(RC·IOIA, RC·622, er·S) Pu·230,Pu·239/240 (EP · 80, EP·Ol, EP·5) 1-129 (RC-25, P.C-605) Sr-90 (RC-306, RC· 
303, RC-309, RC · 304) Tc·9? (RC·24, RC-604) Am·241,Cm·244 (EP · OO, EP·90, EP-91, er-92, er-93, er:s) Sc-79 

P:ELP;llll Hetals,ng,li 
Gs·:VOA CLP 
oG:Scmi ·VOA CLP 
G:llnions F,Cl,S04 (EPA 300.0) 

r/G:Aniom: 1102,1103 (EPA 353.2) 
G:Cy:inide CLP . 

Gw:l:e~oscn ) 
P/ · S$ .ilph.i/bcta · CEr·lO), G;imn:i Spec to include,Cs · 134,Cs·137,Co-60,Eu· 152, 
u-1 51,,!:u · 155,K·40,Ru·106,ll;i-22 (RC-30), Total Ur~nium (EA-OlC) U· 235,U·231,,U-230 (EP·70, EP·il, Er•S) tip · 

237,(RC · lOlA, RC·622, EP·S) ru-230,ru-239/240 (EP·OO, er-01. EP·S) 1·129 (RC·25, RC · 605) Sr-90 (RC·J06, RC· 
303, RC·309, RC-304) Tc-99 (RC·24, RC-604) Am·241,Cm·244 (EP-80, EP-90 1 EP-91, EP-92, EP-93, EP-5) Se-79 

F i cl d Tr :,n,: ( er o ( Cu,: tody Chain of rosses!"ion (Sign and Print 11:imesl 

Relinquished by: 

Rel inquishcd by: 

Disposal Hethod: 

Comnents: 

f\·6000·407 (\2/90) lF.r) ijErD61 
Chain of Cu~tody 

Received by: D11te/T ime: 

Received by: Date/Time: 

Final So~le Dis sit ion 

Disposed by: D:ite/T ime: 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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VALIDATION 
LEVEL: 

CASE: 

WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

A B C D CD 
DATA PACKAGE: 

ANALYSES PERFORMED 
0 CLP Volatilea 0 SW-846 8240 0 SW-846 8260 . 0 SW-846 8270 0 SW-846 

(cap columnl (packed columnl 

• • • • 

SAMPLES/MATRIX 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

(cap columnl 

D 

(packed column) 

D 

.Cfil) No N/A 

-~ No N/A 

-----------------------------

2. HOLDING TIMES 

Are sample holding times acceptable? ..•......... ® No N/A 
Comments: -----------------------------

l, 0 2 6 

A-1 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable? . 
Are initial calibrations acceptable? 
Are continuing calibrations acceptable? .• 

Comments: :'.See C+--·:a:::,;<>c:€~ \ s. 1'A 
0\r>-e ~---~ · 

4. BLANKS 

Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? •••. 
Are field/trip blank 

5. ACCURACY 

No N/A 
No N/A 
No N/A 

·vC--.Q., ~ " ' <~ '-S 

.@ No N/A 
.•• Yes {No) N/A 
. •. Yes &:> N/A 

Were surrogates/System Monitoring Compounds analyzed? •••.. d9 No N/A 
N/A 
N/A 
N/A 

Are surrogate/System Monitoring Compound recoveries 
Were MS/MSD samples analyzed? . • • . • • • • 
Are MS/MSD results acceptable? 

A-2 

acceptable?~ No 
...... @ No 

.•... ~ No 

<\ .. J •-G..-

~027 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

Comments (attach additional sheets as necessary): _________ _ 

u) 1ke :er:;;.,c:::»\lt'y'>l • '{)t', d R~~ ~ SL·,~~--

A-4 ~029 



' . WHC-SO-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
....... § No 

• • . . Yes No 
N/A 

<&£> 
Are MS/MSD RPO values acceptable? •••••• 
Are field duplicate RPO values acceptable? •• 
Are field split RPO values acceptable? •••• .• Yes No~ 
Comments: ___________________________ _ 

7. SYSTEM PERFORMANCE · 
Were internal standards analyzed? •••••••.....•. -©No 
Are internal standard areas acceptable? •.••...•.•• -© No 
Are internal standard retention times acceptable? . ~ No 
Comments: 

N/A 
N/A 
N/A 

----------------------------

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? •.... 
Comments: 

. ~ No N/A 
.(£; No N/A 

----------------------------

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? ••.. 
Do results meet the CRQLs? ..••........ 
Has the laboratory properly identified and coded all TIC? 
Comments: 

N/A - N/A Yes No 
Cfli:J No N/A 

·® No N/A 

----------------------------

A-3 ._, 0 2 8 
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911-13225 .1727 

HOLDING TIME SUMMARY 
~ c--r, ::S ~\. -,{'\'-~ - 6 \ \ ' ,, A 

SDG: VAL I DA TOR;,~ /4 ~ DATE:<\~ 4 L\ 
COMMENTS: Sc'ft,.' , \_ \::::,.\o.~ ,\e 

l._Z/v 

C:,' "'-" c:.. ~ -' C <:..__ 
'-::: 

PREP. 
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING 
ID TYPE SAMPLED PREPARED ANALYZED TIME," DAYS 

~ cfC~:S-:)_ ~-\,~,\¾- '\\oci«_ ~ c,\,6\t\~ '1 \d-B\c~ 1-
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' . lB · OOOJtQ EPA SAMPL . 
SEMIVOLATILE ORG.ANICS ANALYSIS DATA SHEET 

SBLK0916S 
Lab Name: =T=MA=-=-/AR=L=I=--------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 09028 SAS No.: _N-A __ _ SDG No. : =NA=---

Matrix: (soil/water) SOIL Lab Sample ID: A309028-BLK 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 30928S02 

Level: (low/med) LOW Date Received: 

% Moisture: decanted: (Y/N) li..._ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 {UL) Date Analyzed: 09/28/93 

Injection Volume: ---=2a.....••~0 ( UL) Dilution Factor: 1.0 

gjGPC Cleanup: 
f""..... 

(Y/N) x_ pH: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

-,._~ 
t:"-.! 
N 
~ 
1111:t-'!.c:t 

~ .... 

CAS NO. COMPOUND 

I 
108-95-2--------Phenol ___________ l 
lll-44-4--------bis(2-Chloroethyl)Ether ___ l 
95-57-8---------2-Chlorophenol _______ l 
541-73-1--------1,3-Dichlorobenzene _____ l 
l06-46-7--------l,4~Dichlorobenzene _____ l 
95-50-1---------1,2-Dichlorobenzene _____ l 
95-48-7---------2-Methylphenol~~-----,--' 
108-60-1--------2,2 1 -oxybis(l-Chloropropane)_ 
106-44-5--------4-Methylphenol ---~--,----62 l - 64 - 7 - - - - - - - - N - Nitro so - Di - n - Prop y lam in e 
67-72-1---------Hexachloroethane _____ =--_-_ 
98-95-3---------Nitrobenzene --------7 B - 59 - l - - - - - - - - - Is op ho r one ---------88 - 75 - 5 - - - - - - - - - 2 - Nitro phenol --------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol --.,....-----111-91-1--------bis ( 2-Chloroethoxy) Methane 
120-83-2--------2,4-Dichlorophenol ____ === 
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3---------Nanhthalene 
106-47-8--------4-Chloroani_l_i_n_e ______ _ 
87-68-3---------Hexachlorobutadiene -----59-50-7---------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene _____ l 
77-47-4~--------Hexachlorocyclopentadiene __ ! 
88-06-2---------2,4,6-Trichlorophenol ____ i 
95-95-4---------2,4,5-Trichlorophenol ____ l 
91-58-7---------2-Chloronaphthalene _____ l 
88-74-4---------2-Nitroaniline ________ l 
131-11-3--------Dimethylphthalate ______ l 
208-96-8--------Acenaphthylene ________ l 
99-09-2---------3-Nitroaniline ________ l 
83-32-9---------Acenaphthene.,---e--------l 
51-28-5---------2,4-Dinitrophenol ______ l 

\°:::,~ 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
790 
330 
790 
330 
330 
790 
330 
790 

_______________________ ! _____ _ 
FORM I SV-l 

~031 

Q ..... 
~ 

I I 
I-tr I --:s-
IU I 
IU I 
IU I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 

IU I 
IU I 
IU I 

I 

IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I, Y, 
IU 

, '-~~ "~ I 

~,,Y~ "')'( 
,JI 



lC EPA SAMPLE NO. 
• SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0916S 
Lab Name: =T=MA=<-/A=R=L=I=--------- Contract: ~WH~C ___ _ 

Lab Code: TMALA Case No.: 09028 SAS No.: =NA::.:-__ SDG No.: =NA:.::....-_ 

Matrix: (soil/water) SOIL Lab Sample ID: A309028-BLK 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 30928S02 

Level: (low/med) LOW Date Received: 

% Moisture: decanted: (Y/N) li,__ Date Extracted: 09/16/93 

Concentrated Extract Volume: 500.0 (UL) Date Analyzed: 09/28/93 

Injection Volume: ---'-2,___. ____ 0 .. (UL) Dilution Factor: 1.0 

o-, GPC Cleanup: 
(',J 

(Y/N) J__ pH: 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

r-,.... 
CAS NO. COMPOUND Q 

I I I 
I 100-02-1--------4-Nitrophenol 790 IU I 
I 132-64-9--------Dibenzofuran 330 IU I 
I 121-14-2--------2,4~Dinitrotoluene 330 IU I 
I 606-20-2--------2,6-Dinitrotoluene 330 IU I 
I 84-66-2---------Diethylphthalate 330 IU I 
I 7005-72-3-------4-Chlorophenyl-phenylether 330 IU I 
I 86-73-7---------Fluorene-:-~----------= 330 IU I 
I 100-01-6--------4-Nitroaniline 790 IU I 
I 534-52-1--------4,6-Dinitro-2-methylphenol_ 790 IU I 
[ 86-30-6---------N-Nitrosodiphenylamine (1) 330 IU I 
I 101-55-3--------4-Bromophenyl-phenylether -, 330 IU I 
I 118-74-1--------Hexachlorobenzene ____ -=.-=.-=1 330 IU I 
I 87-86-5---------Pentachlorophenol ______ l 790 IU I 
I 85-01-8---------Phenanthrene ________ l 330 IU I 
I 120-12-1--------Anthracene _________ l 330 IU I 
I 86-74-8---------carbazole __________ l 330 IU I 
I 84-74-2---------Di-n-Butylphthalate _____ --V G]o iD I 
I 206-44-0--------Fluoranthene ________ l 330 IU I 
I 129-00-0--------Pyrene __ .,,..--,.....,..,,--,,....------' JJO I u I 
I 85-68-7---------Butylbenzylphthalate ____ l 330 IU I 
I 91-94-1---------3,3'-Dichlorobenzidine ____ l 330 IU I 
I 56-55-3---------Benzo(a)Anthracene _____ l ~ ) ,

1 

I 117-81-7--------bis(2-Ethylhexyl)Phthalate .f-
l 218-01-9--------Chrysene __________ l 
I 117-84-0--------Di-n-octyl Phthalate ____ l 330 IU ! 
I 205-99-2--------Benzo(b)Fluoranthene ____ l 330 IU I 
I 207-08-9--------Benzo(k)Fluoranthene ____ l 330 IU I 
I 50-32-8---------Benzo(a)Pyrene _______ l 330 IU I 
I 193-39-5--------Indeno(l,2,3-cd)Pyrene ___ l 330 IU I 
I 53-70-3---------Dibenz(a,h)~-~thr~cene ____ l 330 IU I 
I 191-24-2--------Benzo(g,h,i)Perylene ____ l 330 IU I 

1---,----------,-------,------,--,-----,,---,---- '------'--' (1) - Cannot be separated from Diphenylamine ~ /, 

FORM I SV-2 ' 1<v~90 
• 03 2 i /ii~~,\ 



• lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =TMA=-=~/A~R=L=I _______ _ contract: =WH=C=----

·-tr-uvJ C.. V 

EPA SAMPLE NO. 

SBLK0916S 

Lab Code: TMALA Case No.: 09028 SAS No.: _N-A __ _ SDG No. : _N-A ___ _ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) li__ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ---=2-'-. =0 (UL) 

PC Cleanup : 
l',r) 
r---

(Y/N) x_ 

u umber TICs found: _2 
~ 

pH: --

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

A309028-BLK 

30928S02 

09/16/93 

09/28/93 

1.0 

~ l--------.,-.--------------...,.1----..,.---------,----
~ 
--~-I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 
-~1================1 1========1== ==========1=====1 

I 1. 123 42 2 14 IIYDRmEY 4 ME'i'II¥L 2 PEU'i'AUO I 6. 32 I 75~ i~ I ·R 
I 2 • I UNKNOWN HYDROCARBON I 6 • 8 5 I ~ ! g___:J 't-~l=-~C. 
I ________ ! ______________ I ____ I __________ I 

FORM I SV-TIC 

LO 3 3 



.· .. 
" . Guantitation Report File : 30928S02 

000325 

-~ ,...._ --• L.!"' 
C'-...! 
~ 

..... _ 
-;...., -~"' 

Data : 30928S02. TI 
09 / 28/93 11 : 32 : 00 
Sample : CLP,09028, ,SBLK091~S,L,S,A309028-BLK,BNA,BLANK 
Conds .: CAP/ . 2S,30928S01,3DFT0928S01 
Formula : 30920SAVG90 
Submitted by : 30G:O. SM 

Instrument : SHERMA 
Analyst: FH#33S 

~MOUNT=AREA * REF AMNT/(REF AREA* RESP FACT) 
Resp . fac . from Library Entry 

No Name 
1 CI30 *ISl* 1~4-DICHLOROBENZENE-D4 
2 CI40 *IS2* NAPHTHALENE-DB 
3 CISO *IS3* ACENAPHTHENE-010 
4 CI60 *IS4* PHENANTHRENE-010 
5 CI70 *ISS* CHRYSENE-012 
6 CI75 *IS6* PERYLENE-012 
7 csso *SUl* 2-FLUOROPHENOL 
8 CS45 *SU2* PHENOL-OS 
9 CS55 *SU3* 2,4,6,-TRIBROMOPHENOL 

10 CS20 *SU4* NITROBENZENE-05 
1 1 CS25 *SUS* 2-FLUOROBIPHENYL 
12 CS30 *SU6* TERPHENYL-014 
13 CS70 2-CHLOROPHENOL-04 
14 1.2-DICHLOROBENZENE-04 

Weight : 0 . 000 
Acct. No .: CALTAB 

Cl;F::i 
Qs C315 PHEN9h) 

16 C325 BISC2-CHLOROETHYL)ETHER 
17 C330 2-CHLOROPHENOL 
18 C335 1,3-DICHLOROBENZENE 
19 C340 1,4-DICHLOROBENZENE 
20 C345 BENZYL ALCOHOL 
21 C350 1,2-DICHLOROBENZENE 
22 C355 2-METHYLPHENOL 
23 C360 BISC2-CHLOROISOPROPYL>ETHER 
24 C365 4-METHYLPHENOL 
25 C370 N-NITROSO-DI-N-PROPYLAMINE 
26 C375 HEXACHLOROETHANE ,,_ 
c:. I C410 NITROBENZENE 
28 C415 ISOPHORONE 
29 C420 2-NITROPHENOL 
30 C425 2, 4-DIMETHYLPHENOL 
31 C435 BIS(2-CHLOROETHOXY>METHANE -.,.., 
~c. C430 BENZOIC ACID 
33 C440 2,4-DICHLOROPHENOL 
34 C445 1,2,4-TRICHLOROBENZENE 
'"le:; ....,_ C450 NAPHTHALENE 
36 C45 5 4-CHLOROANILINE 
37 C460 HEXACHLOROBUTADIENE 
38 C465 4-CHLOR0-3-METHYLPHENOL 
39 C470 2-METHYLNAPHTHALENE 
40 C510 HEXACHLOROCYCLOPENTADIENE uo34 41 C 515 2, 4,6-TRICHLOROPHENOL 
42 C520 2,4, 5-TRICHLOROPHENOL 
43 C525 2-CHLORONAPHTHALENE ·¥ 44 C530 2-NITROANILINE . ~ll, V ·~ 45 C535 DIMETHYL PHTHALATE 
46 C540 ACENAPHTHYLENE t ~Y\' 47 C545 3-NITROANILINE ~t~ 



t .• 

. ., . 
• No Name 

48 C550 ACENAPHTHENE 
49 C555 2, 4-DINITROPHENOL 
50 C560 4-NITROPHENOL 

No m/z Scan/ Time Ref RRT 
1 152 739 9 : 20 
2 136 . 982~ 12: 24 
3 164 1343 ✓; 16: 57 
4 188 1648/,/. 20: 48 
5 240 2177'/ 27: 29 
6 264 2595/ 32:46 
7 112 526 6:38 
8 99 674 8:31 
9 330 1506 19:01 

10 82 843 10:39 
11 1 72 1204 1 5 : 12 

('-J l2 244 1967 24:50 
~ 13 132 699 8: 49 

~

• 152 767 9 : 41 
u · 9~ 6,6 o.a2 
c:-.....! 1 NOT FOUND 
~ 
!'-..""7 1 7 NOT FOUND 
~ .::, 18 NOT FOUND 

9: q 1' 

1 1. 000 
2 l. 000 
3 1. 000 
4 1. 000 
5 l . 000 
6 1. 000 
1 0 . 712 
1 0. 912 
3 1. 121 
2 0 . 858 
3 ·o. 897 
5 0 . 904 
1 0. 946 
1 1. 038 
1 o. 91 e 

1 1 . o:o 

Meth 
A BB 
A BB 
A BB 
A BV 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 
A 
h 88 

P6i BB 

Area(Hght) 
31902.~ 

118660.1/ 
64368. 
89210 .i 
59878:y 
33815 

138638. 
176198. 
30518. 

119966. 
. ·· 163804. 

147059. 
136248. 
61326 . 

1110 . 

056 . 

Amount 
20 . 000 
20 . 000 
20 . 000 
20 . 000 
20 . 000 
20 . 000 
73. 271 
71. 451 
64. 871 
46. 995 
48 . 219 
53. 202 
72 . 544 

NG/UL 
NG/UL 

-D0032S-

%Tot;; ,1_ 'l/z,,?/7 
3 . 20' ,,- -
3. 20 

NG/UL 3 . 20 

~=~ 

NG/UL 3. 20 
NG/UL 3. 20 
NG/UL 3 . 20 / 
NG/UL✓ ll. 72 -// 
NG/UL V11. 431/ 
NG/UL ~ - 38 / 
NG/UL✓ 7. 52/ 
NG/UL J7._ 71 v / 

NG/UL ~ - 51 ✓. 
NG I UL ~/60 /; 

........_..:..:N:,c!:G..L=::.Kh~-L J · 62✓ 
!)IG+~ o az 

. 0 . :,41 IQG7 UL 0 . 09 
~ ~ ~,,~~ 
e .Qc::_ s,~ . c.\:.- ,: <'--

5.._; 1 9 NOT FOUND 
20 10~- 76,7 
21 NOT . FOUND 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 

~6 \ •~~ ~~::. ~\\o')l~~) l~c:-~ (~)(~ 

l ~f\a~l \.~ L\S) (__~w -~ ~ 
27 NOT FOUND 
28 NOT FOUND 
29 NOT FOUND 
30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 

v..--0 \:~ ~~-'l----t ~ \ L\ . re., ~ \ ~ ~ ~ \ ~ ~\c~\:.. . 

33 NOT FOUND 
34 NOT FOUND 
35 r~e ~Bo 12 . 27 
36 NOT FOUND 
37 NOT FOUND 
38 NOT FOUND 
39 NOT FOUND 
40 NOT FOUND 
41 NOT FOUND 
42 NOT FOUND 
43 NOT FOUND 
44 NOT FOUND 
45 NOT FOUND 
46 NOT FOUND 
47 NOT FOUND 
48 NOT FOUND 
49 NOT FOUND 
50 NOT FOUND 

2 

,s~~-~~~~ 1-'Su-~\~-~ 

1 . 00.Qy ,\ EE 0 11..., 

~~-<
\:. -~ ,\. . 

t>IG / 1 11 a 02 
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RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
BO9332-TMA-611 (923-E418, BO9332R.UP2) 
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MEMORANDUM 

200-UP-2 Project QA Record . , 
J#L/, ~ 

Kent Angelos, Golder Associates Inc. ~~-:~~✓-=--

TO: 

FR: 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR 
DATA PACKAGE: B09332-TMA-611 (923-E418, B09332R.UP2) 

INTRODUCTION 

April 2i, 1994 

This memo presents the results of data validation on data package B09332-TMA-611 prepared 
by the TMNNorcal iaboratory. A list of samples validated along with the analyses reported 
and methods of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09332 09/09/)3 SOIL SEE NOTES 
B09333 09/10/)3 SOIL 
B09336 09/10f}3 SOIL 

Notes: 

1. Samples were analyzed for gross alpha, gross beta, selenium 79, strontium 90, technetium 99, iodine 129, isotopic 
uranium, isotopic plutonium, total uranium, neptunium 237, americium 241, curium 244 and selected isotopes by 
gamma spectroscopy. 

2. All :samples were 100% validated. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following 
information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2 Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in the raw data. However, 
sample results for total uranium and minimum detectable activities for neptunium-237 and 
iodine-129 could not be verified accurately by recalculation. No qualification was applied 
since the sample results were supported in the raw data. ~ 

~~ if/JrM loo 1 



-

Data Package ID: B09332-TMA-611 2 Analysis: Radiochemistry 

Detection Limits. Detection limit goals were met for all sample results as specified in the 
laboratory statement of work, with the following exceptions due to matrix effects and 
insufficient sample volume. Attachment 4 provides supporting documentation. 

SAMPLE ID ANALYfE I MINIMUM DETECTABLE REQUIRED DETECTION 
ACTIVITY REPORTED (pG/g) LIMIT (pG/g) 

B09332 I lron 59 0.1 0.05 

B09333 Selenium 79 20 10 
Iron 59 0.2 0.05 

Cobalt 58 0.06 0.05 
Cobalt 60 0.06 0.05 

Europium 155 0.2 0.1 

B09336 Selenium 79 I 40 I 10 
Iron 59 0.1 0.05 

Completeness. The data package was complete for all requested analyses. Three samples 
were validated in this data package with a total of 105 determinations reported, of which all 
were deemed valid. This results in a completeness of 100 percent, which meets the work plan 
data quality objectives of 90%. 

MAJOR DEFICIENCIES 

No major deficiencies were identified which required qualification of results as unusable. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified which required qualification of results as 
estimated. 

Laboratorv Blanks 

• Gross beta was reported in the reagent blank therefore all sample results have 
been qualified as estimated 0). 

• The reagent blank for gross alpha and gross beta analyses was performed 
several days after the associated samples. Therefore, all gross alpha and gross 
beta sample results have been qualified as estimated G). 

REFERENCES 

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse 
Hanford Company, Richland, Washington. 

WHC, 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, 
Rev. 1. December 1993. Westinghouse Hanford Company, Richland, Washington. 

~~---~ch 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

U - Indicates the constituent was analyzed for, but was not detected at a concentration 
above the minimum detectable activity (MDA). The concentration reported is the 
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case 
of solid matrices) by the· laboratory. The associated data should be considered usable 
for decision making purposes. 

UJ -

J -

Indicates the constituent was anaiyzed for and was not detected at a concentration 
above the MDA. Due to a quality control deficiency identified during data validation, 
the concentration reported may not accurately reflect the sample MDA. The 
associated data should be considered usable for decision making purposes. 

Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes. 

UR - Indicates the constituent was analyzed for and not detected. The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

· 003 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

-



I 
I. 

DATA QUALIFICATION SUMMARY - FORM B7 

SDG: B09332-TMA-611 Validator: K Angelos Date: April 27, 1994 

Comments: Radiochemistry 

Compound/Analyte Qualifier Samples 
Affected 

Gross Beta J All 

Gross Beta J Al! 

Gross Alpha J All 

PageJ..OF.1_ 

Reason 

Detected in reagent biank 
I 

Associated reagent bianl-. 
was analyzed several days 

after samples 

Associated reagent blank 
was analyzed several days 

after samples 

005 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND 
ANNOTATED LABORATORY REPORTS 

LOOS 



9'1-' 322~ .. 1740 

Validated Data Sum,ary, Deta Package: 809332-TMA-611 

Safll)I B09332 B09333 B09336 
Date 9-9-93 9-10-93 9-10-93 

location 299-\119-95 299-\119-97 299-\119-95 
Depth 60.00 - 62.50 50.00 - 52.50 74.80 - TT.30 
Type --- -.. . .. 

Cooments --- . -. ... 

Parameter Uni ts Result Q Result Q Rnult Q 

GROSS ALPHA pCl/g 4.500 J 3.600 J 4.000 J 
GROSS BETA pCf/g 14.000 J 12.000 J 16.000 J 

SELENIUM·79 pCl/g 5.000 u 20.000 u 40.000 u 
STRONTIUM-90 pCf/g 0.700 u 0.800 u 0.800 u 

TECHNET IUM-99 pCf/g 0.120 0.210 0.140 
IODINE-129 pCl/g .0.300 u 1.000 u 2.000 u 

URANIUM-233/234 pCl/g 0.370 0.230 0.430 
URANIUM-235 pCl/g 0.100 u 0.100 u 0.100 u 
URANIUM-238 pCf/g 0.230 0.340 0.590 

TOTAL URANIUM pCf/g 1.100 1.100 1.200 
NEPTUNIUM-237 pCi/g 0.040 u 0.030 u 0.011 
PLUTONIUM-238 pCf/g 0.010 u 0.030 u 0.040 u 

PLUTONIUM-239/240 pCf/g 0.020 u 0.030 u 0.030 u 
AHERICIUM-241 pCf/g 0.020 u 0.010 u 0.010 u 

CURIUM-244 pCf/g 0.010 u 0.020 u 0.010 u 
SODJUM-22 pCf/g 0.050 u 0.070 u 0.050 u 

POTASSIUM-40 pCf/g 13.000 14.000 12.000 
MANGANESE-54 pCl/g 0.040 u 0.060 u 0.030 u 

IRON-59 pCl/g 0.100 u 0.200 u 0.100 u 
COBALT-58 pCl/g 0.040 u 0.060 u 0.040 u 
COBALT-60 pCf/g 0.040 u 0.060 u 0.030 u 

NIOBIUM-94 pCf/g 0.040 u 0.040 u 0.030 u 
RUTHENIUM-103 pCl/g 0.050 u 0.060 u 0.040 u 
RUTHENIUM-106 pCf/g 0.300 u 0.400 u 0.300 u 

TIN· 113 pCf/g 0.040 u 0.060 u 0.040 u 
CESIUM-134 pCl/g 0.050 u 0.070 u 0.040 u 
CESIUM-137 pCf/g 0.040 u 0.050 u 0.040 u 
CERIUM-144 pCl/g . 0.200 u 0.300 u 0.200 u 

EUROPIUM-152 pCf/g 0.090 u 0.100 u 0.080 u 
EUROPIUM-154 pCl/g 0.060 u 0.070 u 0.050 u 
EUROPIUM-155 pCl/g 0.100 u 0.200 u 0.100 u 

RADIUM-226 pCl/g 0.380 0.530 0.430 
RADJUM-228 pCl/g 0.700 0.840 0.560 

THORIUM-228 pCf/g 0.640 0.940 0.730 
THORIUM-232 pCl/g 0.700 0.840 0.560 



-:::r 

TMA NORCAL 
REPORTING GROUP 7241 

N309048-0l B09332 
DATA SHEET 

SDG 7241 Client Westinghouse Hanford 
Contact Dinka~ Kharkar Contract MBH-SVV-069262 

Lab sample id N309048-0l 
Dept sample id 7241-00 1 

Received 09/14/93 
i moisture 2 . } 

Client sample id =B=0~9=3=3=2 _____________ _ 

Location/Matrix 200-UP-2 
Collected 09/09/93 

Chain of custody id EFL-109 1 

SOLID 

!:::; ANAL YTE CAS NO 
RESULT 
pCi/g 

2c ERR 
(COUNT) 

MDA 
pCi/g 

RDL 
pCi/g 

QUALI-
FIERS TEST 

*i============================================-=="""i L...., 
~ 
C'-....! 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 
Neptunium 237 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Ces i um 137 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 19 . 

13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 · 
10198-40-0 
14681-63-l 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

4.5 
14 
1.8 

-0.058 
0.12 
0.20 
0.37 
0.016 
0.23 
1.1 . 

0.034 
,.;.o. 002 
-0.002 

0.002 
0 

u 
13 

u · 
u 
:u 
u 
u 
u · 
u 
u 
u 
u 

3.7 
4.1 
2.1 
0.89 
0.053 
0.14 
0.14 
0.033 
0.11 
0.20 
0.030 
0.004 
0.008 
0.010 
0.007 

0.93 

4 
5 

_5_ 

--9..:2 
·0.1 

~ 
0 •. 1 

.:Q.:.l_ 
0.1 
0.03 
0.04 
0.01 
0~02 
0.02 
0.01 

0.05 

•0.04 
·o.r 
0.04 
0.04 
0;04 
0 ~05 
0.3 . 
0;·04 
0.05 
0~04 

10 
10 
10 

u 
..;;.-

80A 
80B 
SE 
y 

TC 
I 
u 
u 
u 

1 
0.5 
2 
0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 

~ · U T 
NP 
PU 
PU 
TP 
TP 

0.05 
0.05 
0.05 

a.as 

Lab 

u 
u 
u 
.u 
u 

. U 

.. ,u 
',u 
.U 
u 
u 

' U 
u 
u 
u 
u 

id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

WHC-HASM 
Ver 1.0 
DVD-OS 
2.27 
12/21/93 

LOOS 
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N309048-0l 

TMA NORCAL 
REPORTING GROUP 7241 

B09332 
DJ.. TA S H E E T , CO n t 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id 1009048-01 
Dept sample ic 724:!.-00:!. 

Received 09 £'.14 /93 
\ moisture ~ , 

L . -

ANALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

LAB SAMPLE TEST 

N309048-01 80A/80 
N309048-0l 80B/80 
N309048-01 SE 
N309048-0l y 

"N309048-01 TC 
N309048-0l I 
N309048-0l u 
N309048-0l u T -
N309048-01 NP 
N309048-0l PU 
N309048-0l TP 
N309048-0l GAM 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 20 

CAS NO 

14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

7440-29-1 

PLANCHI::T 

7241-001 
7241-001 
7241-001 
7241-001 
7241-001 
7241-001 
7241-001 
7241-001 
7241-001 
7241-001 
7241-001 
7241-001 

Client Westinghouse Hanford 
Contract MBH-SVV-06926 2 

Client sample id :B~0~9=3=3=2 _____________ _ 

Location/Matrix 200-UP-2 
Collected 09/09/93 

so:..ro 

Chain of custodr id "EF--1091 

RESULT 2c ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.38 0.084 
{). 70 0.15 
0.64 0.053 
0.70 0.15 

SUFFIX ALIQUOT 

A2 

0.100 g 
0.100 g 
0.540 g 
1.00 g 
2.02 g 
1.00 g 
1.00 g 

0.250 g 
1.00 g 
1.00 g 
1.00 g 

880 g 

1 I , / ?u;r I vM:1r1-1,· At3/ 
t' . / IJ . . , ,,, I "I, 

7 '/ 

28 

MDA 
pCi/g 

0.2 
0.09 
0.06 
0.1 

ANALYZED 

10/13/93 
10/13/93 
11/10/93 
10/13/93 
10/08/93 
11/29/93 
10/20/93 
10/07/93 
10/21/93 
10/18/93 
12/15/93 
09/29/93 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0 . 1 u GAM 
0.1 u GAM 
0.1 u GAM 

GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

10/15/93 DPK 
10/15/93 DPK 
11/17 /93 DPK 
10/18/93 DPK 
10/12/93 DPK 
12/01/93 DPK 
10/22/93 DPK 
11/30/93 DPK 
10/27/93 DPK 
10/20/93 DPK 
12/16/93 DPK 
09/30/93 DPK · 

Lab id ~T~MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version :2~-=2~7 __ _ 

Report date 12/21/93 

·~ 00 9 
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TMA NORCAL 
REPORTING GROUP 7241 

N309048-02 B09333 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-0 2 
Dept sample id 7241-002 

Received 09 Ll4 l9 3 
% mois'ture lS.5 

ANALYTE 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodi ne 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Neptunium 237 
P l uton i um 238 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 21 

CAS NO 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-l 

7440-61-1 
13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-l 
13966-06-8 
13967-70-9 
10045-97-3 

DATA SHEET 

Client 
Contract 

Cl ient sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2c ERR 
pCi/g (COUNT) 

3.6 2.9 
12 3.8 
-9.0 11 

0~11 0.24 
0.21. 0.078 
0.070 0.65 
0.23 0.13 
0.046 0.062 
0.34 0.13 
Ll 0.20 

-0.003 0.013 
0.004 0.009 

-0.004 0 . 009 
0.003 0.009 
0 . 001 0.009 

u 
14 1.1 

u 
u 

. u 
u 
u 
u 
u 
u 
u 
u 

, ·~ 

Westinghouse Hanford 
MBH-SVV-069262 

B0933 3 
200-UP-2 
0900l93 
EFL-109 1 

MDA 

pci/g 

.3 
5 

20 
0.8 
0.1 
l 
0.1 
0.1 . 
0.1 
0.03 .. 

0.03 
0.03 
0.03 
0.01 
0.02 

0.07 

0.06 
0 ~2 
0.06 
0.06 
0.04 
0.06 
0.4 
·0.06 · 
0.07 

•0 . 05 

SOL ID 

RDL 
pCi/g 

10 
10 
10 

1 
0.5 
2 
0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

G 

QUALI-
FIERS 

-iJ- ~ 

-B- .::r 
u 
u 

_;;..... 

u 
.}-

u 

~ 

u 
u 
u 
u 
u 

u · 

:u 
•:U 
.u 
u 
u 

TEST 

BOA 
80B 
SE 
y 

TC 
I 
u 
u 
u 
u T 

NP 
PU 
PU 
TP 
TP 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

U GAM 
U GAM 

U GAM 
U GAM 
u GAM 

Lab id .t.T~MA:,.::.:N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version ~2~-~2~7 __ _ 

Report date 12l2ll93 

.. 0 1 0 
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N309048-02 

TMA NORCAL 
REPORTING GROUP 7241 

B09333 
DATA SHEET, CO n t 

SDG 7241 
Contact Dinka:- Kharkar 

Lab sample id N309048-02 
Dep-;: sample ici 7241-002 

Received 0904/9? 
!i, moisture lS.5 

ANALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

LAB SAMPLE TEST 

N309048-02 BOA/BO 
N309048-02 80B/80 
N309048-02 SE 
N309048-02 y 

N309048-02 TC 
N309048-02 I 
N309048-02 u 
N309048-02 U T -
N309048-02 NP 
N309048-02 PU 
N309048-02 TP 
N309048-02 GAM 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 22 

CAS NO 

14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

7440-29-1 

PLANCBET 

7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of cus~ody ici 

RESULT 2o ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.53 O.l.1 
0.84 0.25 
0.94 0.068 
0.84 0.25 

SUFFIX ALIQUOT 

0.100 9 
0.100 9 
0.530 9 
1.00 9 
2.00 g 
1.00 9 
1.00 g 

0.250 g 
1.00 g 
1.00 g 

A2 1.00 g 
658 g 

30 

Westinghouse Hanford 
MBH-SVV-069262 

B09333 
200-UF-- 2 
0900/93 
EFL-109 1 

MDA 

pCi/g 

0.3 
0.1 
0.07 
0.2 

ANALYZED 

10/13/93 
10/13/93 
11/10/93 
10/13/93 
10/08/93 
10/29/93 
10/20/93 
10/07/93 
10/21/93 
10/14/93 
12/15/93 
09/29/93 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 

0.1 u GAM 

0.1 u GAM 

0.1 u GAM 

GAM 
GAM 

GAM 

GAM 

REVIEWED BY 

10/15/93 DPK 
10/15/93 DPK 
11/17/93 DPK 
10/18/93 DPK 
10/13/93 DPK 
11/02/93 DPK 
10/22/93 DPK 
11/30/93 DPK 
10/28/93 DPK 
10/18/93 DPK 
12/16/93 DPK 
09/30/93 DPK 

Lab id """T~MA~N~-
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 

Version ~2~.2~7-'---
Report date 12/21/93 

, 011 



Lab 
Dept 

!i; 

--- ----------·--- - ---- ----------------, 

TMA NORCAL 
REPORTING GROUP 7241 

N309048-03 B09336 
DATA SHEET 

SDG 7241 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SVV-069262 

sample id N309048-0 3 Client sample id B09336 
sample id 7241-003 Location/Matrix 200-UP-2 SOLID 
Received 09(14/9 3 Collected 09£'.10/93 
mo i sture 3 . 0 Chain o f custody i c:: ·EFI.-109 J 

~~ 
lj ~ LJ"'l ,,------------------------------------------====-

::,-1 
c--... 1 ANALYTE 

RESULT 2cr ERR 
CAS NO pCi/9 (COUNT) 

MDA 

pCi/9 
RDL 

pCi/9 
QUALI-
FIERS TEST 

L~ ,============================================= 
-if-~ ( 

N 
Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Neptunium 237 
Plutonium 238 
Pl utonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 23 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

7440-61-1 
13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

4.0 3.2 3 
16 4.1 5 . 

-28 22 40 
-0.042 0.74 0.8 

0.14 0.063 0.1 
0.075 0.93 2 
0.43 0.17 0.1 
0 0.034 -0.1 
0.59 0.18 0.1 
1.2 0.21 0.03 
0.011 0.015 ·0.01 

-0.008 0.008 0.04 
0.008 0.016 0.03 

-0.001 0.006 0.01 
0.004 0.006 0.01 

u 0.05 
12 0.79 

u 0 .-03 
u O;·l · 
u 0.04 
u 0;03 . 
u 0.03 
u 0.04 
u 0.3 
u 0.04 
u 0.04 
u 0.04 

vefi!f;rr 
~s1 

10 
10 
10 

1 
o.s 
2 
0.3 
0.3 
0.3 
0 . 1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

-B-- ::r 
u 
u 
~ 

ti . 

u 

~ 

-ir-
u 
u 
u 
u 

U. 

.·u . 
,.u · 

.iu . 
' U . 

u 
·u 
u 
u 
U · 
:.u 

80A 
80B 
SE 
y 

TC 
I 
u 
u 
u 
u T 
NP 
PU 
PU 

TP 
TP 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~-~2~7 __ _ 

Report date 12/21/93 

'"012 
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N309048-03 

TMA NORCAL 
REPORTING GROUP 7241 

B09336 
DATA SHEET, CO n t 

SDG 7241 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract M8H-SVV-069262 

Lab sample ici N309046-03 Client sample ici 809336 
Dept sample id 7241-003 Location/Matrix 200-UP-2 SOLID 

Received 09/14/93 Collected 09[10/9'.< 
~ moisture 3.0 Chain o: custody id EFL-109 1 

RESULT 2o ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS 

Cerium 144 14762-78-8 u 0.2 u 
Europium 152 14683-23-9 u 0.08 0.1 u 
Europium 154 15585-10-1 u 0.05 0.1 u 
Europium 155 14391-16-3 u 0.1 0.1 u 
Radium 226 13982-63-3 0.43 0.087 
Radium 228 15262-20-1 0.56 0.19 
Thorium 228 14274-82-9 0.73 0.067 
Thorium 232 7440-29-1 0.56 0.19 

LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY 

N309048-03 80A/80 7241-003 0.100 9 10/13/93 10/15/93 DPK 
N309048-03 808/80 7241-003 0.100 9 10/13/93 10/15/93 DPK 
N309048-03 SE 7241-003 0.550 ·· g 11/10/93 11/17 /93 DPK 
N309048-03 y 7241-003 1.00 9 10/13/93 10/18/93 DPK 
N309048-03 TC 7241-003 2.03 9 10/09/93 10/13/93 DPK 
N309048-03 I 7241-003 1.00 9 11/01/93 11/02/93 DPK 
N309048-03 u 7241-003 1.00 9 10/20/93 10/22/93 DPK 
N309048-03 U T 7241-003 0.250 9 10/07/93 11/30/93 DPK 
N309048-03 NP 7241-003 1.00 9 10/21/93 10/27/93 DPK 
N309048-03 PU 7241-003 1.00 9 10/14/93 10/18/93 DPK 
N309048-03 TP 7241-003 A2 1.00 9 12/15/93 12/16/93 DPK 
N309048-03 GAM 7241-003 1020 9 09/29/93 09/30/93 DPK 

l · l' / / 

fl;/~ V /, '/ ,1/; 

'./!f/d Lab id TMAN 

(! /; '!7 I Protocol WHC-
DATA SHEETS 1;t I Version Ver 

Page 6 Form DVD-
SUMMARY DATA SECTION Version 2.27 

Page 24 Report date 12l2 

-----3-2-----

TEST 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

HASM 
1.0 
DS 

ll93 

~013 
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SOG: 7241 . 
Contact: Oinkar Kharkar TMA NORCAL . Client:~estinqhouse Hanford 

Contract:MBH·SW-069262 
REPORTING GROUP 7241 

CASE NARRATIVE 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 724 1 is comprised of the samples iisted or, the 
chain-of-custody documents below. This sample group was processed under the 
Westinghouse Hanford Company Statement of Work. P.O. MBH-SVV-069262 . 

I.I Chains-of-Custody 
Tnis report includes data for the three soil samples from location 200-UP-2. SAF 
#93-263 delivered under Field Log Book #EFL-1091. Chain-of-Custody numbers 
were not provided . 

1.2 Sample Volume 
One thousand mL plastic bottles containing the samples were received for the 
analyses. These were not adequate volumes to obtain the required detection limits 
for the gamma scan analysis. 

1.3 Missing Samples 
All samples listed under Field Log Book #EFL-1091 were received . 

1.4 Holding Times 
The samples were collected on September 9 and 10, 1993 and sample processing 
was initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control sample, 
a blank, and a replicate. All original analyses were performed with QC samples 7241-04 
through 7241-06. Americium-241 and curium-244 analyses were performed with QC 
samples 7241-09 through 7241-11 . 

The QC samples were prepared by the Quality Control Department. Copies of the QC 
notebook pages are included in this data package. 

2.1 Laboratory Control Samples 
The LCS. recovery for neptunium-237 which was 81 %, which was below the 3 a 
total limits of (87 - 113) % , but within the protocol limits of (80-120) % . The LCS 
recoveries for all other nuclides were acceptable. The MDA 's of the results for 
all analyses met the RDL's except for iodine-129 which was above the RDL due 
to the higher background of the detector in the region of interest. 
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2.0 QUALITY CONTROL (cont'd) 

2.2 Reagent Blanks 

2.3 

The MDA's of the results for all analyses met the RDL's . The gross beta result 
for the blank with a nominal aliquot of 0.1 g, was 11 pCi/g this was slightly 
higher than the RD L. 

Dupiicates 
Results were satisfactory for all duplicate analyses. The MDA 's of gamma 
nu:::lides for the duplicate of sample BO9332 were higher than the RDL's due to 
the smaller than nominal aliquots available for analysis . The MDA of iron-59 for 
the original of sample BO9332 was higher than the RDL due to the short half-life 
of iron-59. 

3.0 ANALYSIS NOTES 

3.1 Gross Alpha Analyses 
The average MDA for gross alpha was (4 ± 2) pCi/g. Gross alpha activity above 
the RDL was not found in any of the samples . 

3.2 Gross Beta Analyses 
The average MDA for gross beta was (5 ± 0.8) pCi/g. Gross beta activity above 
the RDL was found in all of the samples. 

3.3 Selenium-79 Analyses 
The average yield for five analyses was (82 ± 16)%. The lowest yield was 76% 
and the highest was 93% . The average MDA was (20 ± 30) pCi/g. Selenium-79 
activity above the RDL was not found iri any of the samples. The MDA 's for 
samples BO9333 and BO9336 were higher than the RDL due to quenching , 
resulting in lower scintillation efficiency. 

3.4 Strontium-90 Analyses 
The average yield for six analyses was (84 ± 5) % . The lowest yield was 81 % 
and the highest was 86% . The average MDA was (0.8 ± 0.1) pCi/g. Strontium-
90 activity above the RDL was not found in any of the samples . 

3.5 Technetium-99 Analyses 
The average yield for six analyses was (63 ± 11) % . The lowest yield was 55 % 
and the highest was 68%. The average MDA was (0.2 ± 0.2) pCi/g . 
Technetium-99 activity above the RDL was not found in any of the samples . 
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Contact: Dinkar Kharkar TMA NORCAL Client:~estinghouse Hanford 

Contract:MBH-SVV-069262 
REPORTING GROUP 7241 

3.0 ANALYSIS NOTES (cont'd) 

3.6 Iodine-129 Analyses 

3.7 

The average yield for nine analyses was (72 ± 17) % . The lowest yield was 68 % 
and the highest was 76% . The average MDA was (2 ± 2) pCilg . Iodine-129 
activity above the RDL was not found in any of the samples. 

Isotopic Uranium Analyses 
The average yield for six analyses was (68 ± 11)%. The lowest yield was 59% 
and the highest was 75 %. The average MDA was (0.1 ± 0) pCilg. Uranium-
2331234 activity above the RDL was found in samples BO9332 and BO9336. 
Uranium-238 activity above the RDL was found in samples BO9333 and BO9336. 

3.8 Total Uranium Analyses 
The average MDA was (0.3 ± 0.3) µ.gig. Uranium concentrations ranging from 
(1. I to 1.2) µ.gig were found in the samples. 

3.9 Isotopic .Plutonium Analyses 
The average yield for six analyses was (41 ± 25)%. The lowest yield was 28% 
and the highest was 60%. The average MDA was (0.03 ± 0.02) pCilg. 
Plutonium-238 and plutonium-2391240 activity above the RDL was not found in 
any of the samples . 

3.10 Neptunium-237 Analyses 
The average yield for six analyses was (38 ± 15) % . The lowest yield was 31 % 
and the highest yield was 52 %. The average MDA was (0.02 ± 0.02) pCilg. 
Neptunium-237 activity above the RDL was not found in any of the samples . 

3.11 Americium-2411Curium-244 Analyses 
The average yield for six analyses was (83 ± 13)%. The lowest yield was 74% 
and the highest yield was 93%. The average MDA was (0.01 ± 0.01) pCi/g . 
Americium-241 and curium-244 activity above the RDL was not found in any of 
the samples. 

3.12 . Gamma Scan Analyses 
A gamma scan analysis found only natural potassium-40, radium-226, radium-228 , 
thorium-228 , and thorium-232 activities in the samples. The MDA of iron-59 in 
all samples was lower than the RDL due to the short half-life of iron-59. The 
MDA of cobalt-60 in sample BO9333 was higher than the RDL due to the small 
sample aliquot available for analyses. 
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Westinghouse 
Hanford Company 

Custody rorm Initiator L E ROGERS 
Comr,;iny Contact L E fWGERS 

CHAIN OF CUSTODY 

lelephone -'-3-'-7-'-6_--'-7-'-6-'-9-'-0 ___ _ 

Project Designntion/Sampl ing locntions 200-UP-2 Collection Date <j-9,-q~ 
Ice Che~t llo. 

Oil! of Lading/t,irbill llo . 

11C?thod o r Shirrnmt OVERNIGHT AIR SERVICE 
Shipped to TMA 

Field logbook llo . 

Offsite Property llo. 

Possible Sompl~ llozards /Remark s Kee samnles a l 4C (SOIL) ~we::::-
I) 

--, ,250ml 
~M. \. ✓,:;,, 25051 1 

.--I, 250n,I 
_;, 125ml 

~ ...,,rr:1,Sm I 

P:r:LP;lt,L Mctnls,llg , Ti 
Gs:VOfl Cll" 
nG:Sr.mi ·VOfl Cll" 

G:lll1in11 -s r ,Cl ,so:, CEPf1 300.0) 
P/G:fl11io11~ IIUZ,1103 CEl'f1 353.2) 

G:Cy:mide Cll" 

Sample Identification 

HL-1091 

....,\(:)-'\ ~ 125ml 
IJ~ ,.-1, 125ml 
c:-,..,J ..-,: 1, 1000,nl 
... f 

Gw:Keroscn~ C0015M) 
l"/G:Gro~!': nlphn/be?tn (EP - 10), Gnn1n:i Spec to includc,C~·h4,Cs·137,Co·60,Eu·152, 
Eu·151,,Eu - 155 ,K• l,O,Ru·106,ll:i·22 (Rr. - 30), lotal Urnniun (Efl·01C) U-235,U-231,,U-230 (El"-70, El" -71, EP · 5) llp-
237, (RC - 101r., RC-622, El"-5) ru-230,ru - 239/21,0 (El"-00, EP-01, El" - 5) l-129 (RC-25, RC-605) Sr-90_ (RC - 306, RC-
303, RC-309, RC-304) lc-99 (RC-24, RC-604) flm-241,Cm - 244 (El"-80, El"-90, EP-91, El"-92, EP-93, EP-5) Sc-79 

~ ..J,J;!S•l r,ci; . •11ion~ '102)/03 (EP~ lB.c, a,, 1, 125ml b1kv2nidc Cl C 
-\D_-, ·1, l:!S•l GA.kt, osrne E_gQ.1§11~ 

.J., 1QQQ,rll P/6.Grer: alph::t/bctn (EP 1-tt), G:.::rn., Spec to inclttdc,b~ 1l/ ,bs 1Ji,Ee 60,Et!t 152, 
-t~ lit ,t11 1ss,Ic •,o,"u I06,U!\·22 tRt.-30}, IOt5l 011thi1011 tt/\-0lt) 0-235,0 - 23-.,U-2.lB CEP 7Q., tP ~1, EP S) ttp-

2l-,CRE: 1010, RC 622, EP S) p~ :Fo,r11 ~J?,12',0 ([Pee, Ei'-01, EP-5) I lZ~ cne 25, ltC 605) !!, 90 (1'C 306, P.C ._ 
~03, P.E )09, RE 36\J le 97 (PC - 21 1 RC-(,Oi l Om,, 1 ;En, 2~\ rEP llO, ~I - i;tO, El - i;tl, El 9Z, EP ~3. Er--, , !le ~ 

3) 
1, 250ml ,. 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

nG:SC?mi·VO/\ Cll" 
G:flnions r,cl,S04 (El"/\ 300.0) 

P/G:t,nion~ 1102,1103 (EPt, 353.2) 
G:Cynnide ClP 

G11:l:cro~r.ne (0015M) 
P/G:Gros~ olpha/bctn (Ef'-10), Gnnm;i Spec to includc,Cs-13t,,Cs·137,Co·60, 
ht·151,,F.u-155,l:•l,O,Ru· 106,lln · 22 (RC:·30), lotnl Urnniun (Et,•OlC) U· 235,U·231,,11 · 230 
237,(RC · lOlt,, RC-622, EP·S) f'u-230,l"u-23?/240 (EP-00, EP-01, EP · S) 1·129 (RC-25, RC-605) Sr· C- 306, RC· 
303 RC-309 RC-304 Tc-99 RC·24 RC-604 Am-241 Cm-244 EP·OO EP-90 EP·91 EP-92 El"-93 El"·S 

Fie ld lrnnsfer or Custody 

Relinquished by: 

Disposol Hcthod: 

Conrnr.nts: 

fl-6000-407 (12/90) {[f) ~tf061 
Chain or custody 

Chain of Possession 

Received by: 

r inal 

Disposed by: 

" 
, t--,_0--
\ ~ IJ 

(Sign ' 1md Print 11:imes) 

Date/lime: 

Dnte/l ime: 

Oate/l ime: 

l>ate/l im!!: 

Date/I inie: 
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Westinghouse 
Hanford Company 

Custody form Initiator L E ROGERS 
Colrflony Contnct LE ROGERS 
rroject Design:ition/Snmpling Loc.itions 

Ic e Chest No . SJ.Yl L 3b6 
Dill or Lnding/ftirbill No. 

200-UP-2 

11C'thod or Shipment OVERNIGHT AIR SERVICE 
Shipped to TM/, 

CHAl'N OF CUSTODY 

l_ e I cphonc .=.3.;..7""'6_--=-7-"6;...;:9;..;0,__ ___ _ 
Collection D::ite q-\O-q3 
Field Logbook tto. 

Offsite rrcperty tto . 

EFL-1091 

ros sible Somple llazards/Remarl:s Keer sample ~ at 4C (SOIL ) {~A.1'6 l>5TE,;1t-D 

1) 

..-1-, 250ml 

.-A',250ml 
..l-, 250ml 
.+-, 125rnl 

,.....-, 1L5nil 

Sample Identification 

~-Z~Z, 
r:r:Lr;Tftl Met;ils,llg,Ti . .J.)J 

Gs:vor. ctr 
·nG:Scmi-VCll\ CLr 

G:/\11in11s r ,C l ,S01, (Err, 300 .0) 
1'/G:l\11io11s 1102 ,1103 CErt, 353.2) 

G:CynnidC' CLP ,-.., 125ml 
-1, 125mt 
,...r; 1000rnl 

G11:KerosC'nc (00151-1) 
l'/G:Gro55 nlphn/bet11 (El'-10), Gnnm., Spec to includc,C!--)34,Cs -137,Co-60,Eu-152, 
Eu - 151,,Eu-155,K-l,O,Ru- 106,Un - 22 (Rr. - 30), Total Urnniun (Eft-01C) U-235,U-231,,U - 238 (El'-70, Er>-71, Er - 5) tlp-
23i,(RC·W11\, RC-622, El' -5) ru - 230,l'u - 239/21,0 (Er>-00, Er> - 81, El'-5) 1-129 (RC-25, RC·605) Sr-90 (RC-306, RC· 
303, RC-309, RC-301,) Tc-99 (RC-2',, ltC · 601,) l\m -21,1,Cm - 21,I, (El'·llO, El'·90, Er - 91, Er' ·92, El' - 93, El' · 5) Sc - 79 

-. ) 

,.....,,250ml 
. ()..Q,n.l ----1 , ~>G•~ 
1 .,....l,250ml 
~ rl, 125ml 
f '-\ '- .-t. 125ml 

<1 ~id ·;J·-t, 125ml 
I .-t", 125ml 

3) 

-1. 1000ml 

1,250ml 
1, 2S Ornl 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

1':CLl';Tftl Metals,llg, Ti 13CJ9 3~G. 
Cs:VOI\ Cll' 
flC~ S'!mi • VOi, Cll' 

C:l\nio11s r ,Cl ,SOI, (Ef'ft 300.0) 
f'/G:fmion,; 1102,1103 (EPI\ 353.2) 

G:Cy:mide Clf' 
C11:Kerose11e (8015H) 

l'/G:Cros5 alphn/betn (Er>-10), Cnnmn Spec to includc,Cs·134,Cs·137,Co·60,Eu·152, 
Eu-151,,Eu·155,K·40,Ru·106,1111·22 (RC-30), Total Urnniun CEft-OlC) U·235,U·234,U-238 (Er>-70, Er>-71, Er>·S) llp· 
237,(RC·IOtft, RC-622, EP-5) ru-230,ru - 239/240 (Ef' - 80, Er-01, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC -309, RC - 304) Tc -99 (RC-24, RC-604) ftm - 21,1,Cm-241, (EP-80, Er>-90, EP-91, EP-92, EP-93, El'·S) Se-79 

r:r:Ll';I/IL Mctnls,llg, 1 i 
Cs:V0/1 CLP 
nG:Semi·VOI\ CLP 

G:l\nions F,Cl,S04 (El'ft 300.0) 
f'/G:l\nion,; 1102,1103 (El'ft 353.2) 

C:Cy:mide CLP 
G11:KerOSf'll ) 

f'/ · s alph:i/b-:?ta CEl'-10). Cm1111n Spec to inc\udc,Cs·131,,Cs·137°,Co·60,Eu·152, 
u-151,,Eu-155,K•l,O,Ru-106,Hn-22 (RC-30), lotnl Ur~nium (Eft·OlC) U·235,U·7.31,,U-231l (EP-70, EP-71, Er•S) llp -

237,(RC·lOlft, RC-622, EP-5) Pu-230,l'u-239/21,0 (El'·OO, El'-81, EP·5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309 1 RC-304) Tc-99 (RC-24, RC-604) ftm·241,Cm·244 (EP-80, EP·90, EP-91, EP-92, EP·93, EP·5) Se-79 

rield Trnn5fer or Cu,;tody Chnin nf Possession (Sign nnd Print llnmcs) 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Comn,;-nts: 

/1-6000·',0i ( 12/90) (.F.r) IJEr061 
Chain of Custody 

Received by: 

ReceivC'd by: 

F innl 

Disposed by: 

Onte/l ime: 

CZ -t c/ -9 -s c>:5 u 
Onte/T ime: 

Oate/T ime: 

Onte/T ime: 

,019 
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RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B C D 
_,,---;::.'\ 

r E 1 
LEVEL: 

\ , ______ ., 

PROJECT : ,2@ - u.P - 2- DATA PACKAGE: •'> 1a"' -- - - 1./11 / t I /?C ,- "?:>?- - / rv"T - / 

. / /} .,~ VALIDATOR. /_ ,,,z:-1/./-tt-,-.,c_ J LAB: -:'it! 4-,,(~_,{-,,, µ , DATE: ~ /, ..,,,,_/4 L// 
.~ / / / / / 

CASE: SOG: -:::::= z ✓ ~ · / 

I ANALYSES PERFORMED 
/ --- o -~ netium-99 D-Alphe '! , f".'J ..,,,--

!B"Gro .. O'Strontium-90 .., . , 7-.;I ~n:iamme 
Alpha/Beta Spectroscopy_;.,, .,_ · , Spectroscopy 

/ I B ' - , - ~ I~, ~ .,. -B'T eta! Uranium 0 Radium-22 0 Tritium I -- . -- ' .. . I .,,. -~:> 

SAMPLES/MATRIX ,-;•.,?:::-~? 
"? ~~ - -· ~ 7 _.,,,,--, h.:J c;,:::: ~ ~ 

,. I , - ✓ - t.,;;-· 
,4' /; c;, -7;?? , ;_,,- ' ., ? ___ ;:::::, 

_., 

1. Completeness D N/A 

iechnical verification forms present? . 
~ ---, 

. , Ye~.· ,~ _..,. 

k 
/.' / / ././ 

No N/A 

C t -- - . /,· ' , ' ., ' ,. .,,/ /_ /, .· ,✓-, ., ./ ommen s: / ~--: - 1- 1/_.,-/ 1.-'c _, .,,., ;-,-~ ~i ~ c--z.--, ::::.::::-4::-,1.7_.,-~ r-~ ,.,...-=u -----"-----------------------------------------

2. 

/ / , ..,, .... /// 
///_.,' // ( --

Initial Calibration •...••.. 

Instruments/detectors calibrated within 
one year of sample analysis? 

Initial calibration acceptable? . 
Standards NIST traceable? 
Standards Expired? 

/ 

D N/A 

. Yes (@ 

. ([es) No 

.(fil_) No 

. Yes@ 
/' 

~ I (; 
,') , "/J 1-' • rf '"'C ' 
I 

N/A 
N/A 
N/A 
N/A 

~021 



WHC-SD-EN-SPP-001, Rev. 1 

3. Continuing Ca l ibration . D N/A 

Calibration checked within one week of sample analysis? . . (§) No N/A 
Cali bra ti on check accept ab 1 e? . • . . . . . . . . . . . . (iii) No N/A 
Cali bra ti on check standards NIST traceable? . . . -~ No N/A 
Cali bra ti on check standards expired? . . . . . . . . . Yes ~ N/A 

Comments: /?C">-1 ./,,_, / /c~_, -..,.,? /Jr ✓ £,,:,--c:?&V/✓J ~ r- ?r5G 
JJ /' 

e 'i~L I I# ,0 ~ V - //C/ 
;7 

-- 4. Blanks . D N/A 

Method blank analyzed? . ~ No N/A 
Method blank results acceptable? . CYgs) No N/A 
Analytes detected in method blank? -~ No N/A 
Field blank(s) analyzed? • • • • . • • Yes No (ff[i0 
Field blank results acceptable? • . . . . . . . . . . Yes No CJ.fl[) 
Analytes detected in field blank(s)? . Yes No ~ 
Transcription/Calculation Errors? ...•.••• • Yes <Ng) N/A 

Comments:_J.,;(,~~---b.~CE..--":::..::::;,.~fC.....t::.~~...t./..t::1..~~~~'.L.......:::.::~~/:....,.-~~~-

\o~ -~ \.~~ .... ~ C-~ '\ e_"'~---~~ ------
5. Matrix Spikes • • . • • . • • . . . . . . . . . •... ~A 

Matrix spike analyzed? . Yes No <jjj;) 
Spike recoveries acceptable? . • • . . Yes No <iij"i;) 
Spike sour~e traceable? . • . . . •...• 4 • • Yes No ~ 
Spike source expired? . . • . • • . . . • • . . Yes No <J!1E;:> 
Transcription/Calculation Errors? . . • • . . . • • . Yes No @ 
Comments = L cs ~4 qk,/,;,,, /4 « t:4 ./4:'a /2-/ ':: 241'( Le 

• / 4,-/ -

.. 02 2 
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6. Laboratory Control Samples 

LCS analyzed? ... . .. . 
LCS recoveries acceptable? 
LCS traceable? 
Transcription/Calculation Errors? . 

Comments: 

. . .• 

. D N/A 
..-----.. 

.~) No 
- -'\ • (Yes , No 

?;;::; . ~s-- No 
. Yes (No) - · 

N/A 
N/A 
N/A 
N/A 

----------------------------

- 7. Chemical Recovery . . 

m Chemical carrier added? 
it'! 

~ Chemical recovery acceptable? 
Chemical carrier traceable? . 
Chemical carrier expired? 
Transcription/Calculation errors? 

Comments: 

. . . 
_..1 -~ 

, :-:-----. -~ 
,✓---'\ .._ Yev 

. Yes 
Yes 

. . D N/A 

No N/A 
No N/A 
No N/A 

~ N/A 
..,,..-.:-, 

~ N/A 

----------------------------

8. Duplicates 

Duplicates Analyzed? 
RPO Values Acceptable? 
Transcription/Calculation Errors? . 

Comments: 

. D N/A 

.@ No 
.. (Yes) No 

. Yes ~ 

N/A 
N/A 
N/A 

----------------------------
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9. Field QC Samples •. 

Field duplicate sample(s) analyzed? . 
Field duplicate RPO values acceptable? 
Field split sample(s) analyzed? .•.• 
Field split RPD values acceptable? ... 
Performance audit sample(s) analyzed? . 
Performance audit sample results acceptable? 
Comments: 

- -- - - ---------, 

. B1f/A 
,.,,-,,--. 

. Yes 
No~ 

Yes No · N 
• . Yes No~ 
. • Yes 

No~ . . Yes No N 
. Yes No ,~ 

---------------------------

10. Holding Times 

Are sample holding times acceptable? ......•.. 

Comments: 4w I l ~C{ 'U r'7(t" s: a 1/1 ~ ( l! 2 ~ J vU /' 
I) I I ir I I 4r W r°C ~ · L 

11. Results and Detection Limits (Levels D & E) . . . . . . 0 N/A 

Results reported for al 1 required sample analyses? . -~ No N/A 
Results supported in raw data? . 
Results Acceptable? .••..•. 
Transcription/Calculation errors? • 

.....• ~No N/A 

. ... -~ No N/A 
. • • • • • . • • • Yes @ N/A 

MDA's meet required detection limits? .. 
Transcription/calculation errors? ... 

Comments: M DA Is :5?£C£e~e.~ Kbl s 

. . . .. Yes (§J N/A 

. ..•.. Yes ~ N/A 

us 'b?llws , 
3~~~,(r· ~;;b;;~ ~~ 
'3,1fJ?3T !:}f-

-¼ {/ ~, 
&to 
zu/J-J 

5<- "9:-o/' 
~si 

tJ. 2-

~-- () (p 
11 ,-CJ~ 

(),. Z-
ij{) 

:f.:2 . ' 

C?,dJ 

t) ,./ 

/0 
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- - - -· ------------------------, 
SS\T BY:SEATTLE 5- 2-91 :12 :SSP~l GOLDER ASSOCIATES- 509 372 2106: f 2! 3 

SDC: 72i l 
Contaet. n;~~•p Yharkar 

Lab auiplc id N30?040-0~ 
Dept sample irl 7?~1-005 

Qrccc hlphn 
Groal! !eta 
~elenium 79 
Str-cnti.um 90 
Technetium QCl 
Iodine 129 
Uranium 233/2.H 
Uranium :B!'i 
uranium 238 

O& 110 

Alphe 
Bet.;. 

JS/ !)~-45-9 
10095-57-2 
14133-1'-7 
l!:104b-84-l 

15117-9&-l 

Totcl Uraniwn (ug/g) 7440-61-1 
Neptunium ,~7 13004-JO-~ 
PlutoniU!ll 235 lJ~Hl-16-J 
PlutoniWII 23~/240 
GAMM.A SCAN ANJ.LYT~~ 
Sodium 22 
Potaeaium 40 
Manoaneae 54 
Iron S9 
Cobalt 58 
Ct>h11 lt 60 
Niobium 94 
nutheniwn 103 
ltuth@nium 106 
Tin llJ 
Ceeium 134 
~eium 137 
cerium 144 
Zuropi\lm 1:;2 

F.urnI1illlTl lS4 
Europium l!>!) 

JlEAOEKl' 111-'NXS 
Pagel 

SUKNAR.Y DATA R~CTIOW 
Page 9 

l::l~bb-32-0 
1J9GG-00-2 
13966-31-9 
l4596-l2-4 
13981-38-9 
101§18-40-0 
14681-63-1 
13968-53-l 
13967-48-1 
13966-06-R 
13967-70-9 
10045-97-3 
14762-78-8 
146!S3-23-, 
l&l.86-10-l 
14391-16-3 

TXA WORC:AL 
Ul'O~~IKO GROUP 7241 

BLANI 

ci1ent weatinah~9ee Hanford 
Contract KDIT-SVV-06,262 

Client aampl.e 1.C M&.Qe~_t.:a,_B.._l.,.a ... n..,k...._ ________ _ 
Katerial/~tri.x _______ SOLID 

usm.r 
pCi/9 

2c _£Kll 
(COUNT) 

0.060,.. 
O.OJG _ 
0.030. 

0.01.1 ..... <:. 

MDA 
pCi/g 

JmL 
pCi/g 

10 
10 
10 _ 

l 
0.5 
:2 

0.3 
0.3 
0.3 
0.1 
0.2 
o.os 
0.05 

o.os 
o. ns 
0.0!> 

o.os 

0.1 
O • .l 
0.1 

QUJ.r.J• 
FIERS :t'EST 

80.>. 

SOB 
3E 
y . 

TC 
I 
u 
u 
u 
u !' 
NP 
PU 
PU 

ONI 
cu 
GAM 
GAK 
CAM 
GAM 
GAM 
CAM 
GAM 
GM 
CAM 

O>.k 
GAK 

Cl\K 
GAM 
OAK 

~e.-..>·~--------. 
T.ah id ..,T.,.KA....,.N __ _ 

~rotocol WH~-HASK 
Ver•ion Ver 1.0 

For.m pyp ... os 
ver110n ~2~·=2~'--

Rcport date 12/21/'3 

--025 



Ci:-
'....cJ 
r-,...., -t 
Lf;! 
~ 
~ 

-i::,,---. 

"N309048-05 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-05 
Dept: sample id 7241-005 

ANALYTE 

Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

LAB SAMPLE TEST 

N309048-05 BOA/BO 
N309048-05 80B/80 
N309048-05 SE 
N309048-05 y 

N309048-05 TC 
N309048-05 I 
N309048-05 u 
N309048-05 u T 
N309048-05 NP 
N309048-05 PU 
N309048-05 GAM 

QC 15455 - 15464 

REAGENT BLANKS 
Page 2 

SUMMARY DATA SECTION 
Page 10 

CAS NO 

13982-63-3 
15262-20-1 
14274-82-9 

7440-29-1 

PLANCBET 

7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 

TMA NORCAL 
REPORTING GROUP 7241 

BLANK, CO n t . I 
. : =:::: ··· .. : Reag~nt tsl~~k : .. · 

. I 

Client 
Contract 

Client sample id 
Material/Matrix 

RESULT 2c ERR 
pCi/g (COUNT) 

- U -
u -
u -
u- : 

SUFFIX ALIQUOT 

::0.100 g 
·o; 100 g 

· ,ti. 500 ·g : . -: .... 

• . =\L ·O0 g 
2.00 g 
1.·00 •· g ·· 
1 ~00 ·g · 

0.250 g : 
1 ;·oo g 

-, .. :.:.'r.·· oo --= ~i:' -, . 
:7_50 ,· g :: 

Westinghouse Hanford 
MBH-SVV-069262 

Reagent Blank 
SOLID 

MDA RDL QUALI-
pCi/g pCi/g FIERS TEST 

: o~·:b4 -
:0~1 -
0~02- · 
:0 .~1-

ANALYZED 

12/03/93 
12/03/93 
11/10/93 
10/13/93 
10/09/93 
11/03/93 
10/20/93 
10/07/93 
10/21/93 . 
10/14/93 
09/29/93 

·-::::;u •==-·,.: GAM 
::ti \> GAM 

:.:.-:u=='··-· 
·•.-·. GAM 

.:" ::'Q.•: ._:. GAM 

REVIEWED BY 

DPK ® 
DPK 

&.\~l\'\~ 11/17 /93 DPK 
10/18/93 DPK 
10/13/93 DPK 
11/05/93 DPK 
10/22/93 DPK 
11/30/93 DPK 
10/27/93 DPK 
10/18/93 DPK 
09/30/93 DPK 

Lab id ~TMA=N"'----
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=27 ____ _ 

Report date 12/21/93 



-
'° !::: I 
L,.; I 
C"'-! 
If'...! 
~ 

~; ........ , -~ ...... 

TMA NORCAL 
REPORTING GROUP 7241 

N309048-ll Reagent Blank 
REAGENT BLANK 

SDG 7241 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SVV-069262 

Lab sample id N309048-11 
Dept sample id 7241-011 

Client sample id ~R~e_a~g_e~n_t_,;:;B_l_a_n_k ____________ _ 

Material/Matrix SOLID 

RESULT 2c ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Americium 241 14596-10-2 0.003 0.008 0.01 0.05 u TP 
Curium 244 13981-15-2 0 0.005 0.01 0.05 u TP 

LAB SAMPLE TEST PLANCBET SUFFIX ALIQUOT ANALYZED REVIEWED BY 

N309048-11 TP 7241-011 LOO g 12/15/93 12/16/93 DPK 

.1 QC-16710 

REAGENT BLANKS 
Page 3 

SUMMARY DATA SECTION 
Page 11 

. \ (;~~ 
- ~-•-

Lab id ~T~MA=-=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2~7 __ _ 

Report date 12/21/93 

.. 027 



SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

• 809332-TMA-611 
Gross Alpha/Beta 

Sample I[): . 809332 809333 809336 OC-LCS QC-BLANK 809332-DUP 

AliQUOt: 0.10 · 0.10 0.10 0.10 0.10 0.10 

Detector: 102 104 109 112 110 115 

Count time: 100 100 100 100 100 100 

Alpha cpm: 0.2S 0.17 0.16 4.88 0.08 0.31 

Alp~a. Bkgd: 0.09 0.05 · 0.04 0.05 0.07 · 0.09 

Alpha, Xt~_lk:_ 0.006 0.006 . 0.006 0.006 . 0.006 0.006 

Alpha, Eft: 0.137 0.146 0.127 0.103 · 0.106 0.132 

"-.I 
Alpha ~_esult <:;ale.: 4.50 3.59 · 3.97 206.01 0.30 7.15 

'...a. ... /\lpha ~es_ult Rptd. : 4.49 3.58 3.99 206.00 • 0.27 . 7.11 
r--,..... Alpha l\1D'.'- Cale. : 4.47 3.12 3.26 4.65 · 5.13 4.82 --t Alphc1 tv1C>A _~ptd.: 4.49 3.11 3.25 4.65 . 5.16 4.81 
r:_r,., 

B~t_c1 ~prri : 2.50 2.14 2.58 22.06 2.25 2.48 
~ ~ - Bkgd: 1.13 • 1.02 . 1.04 1.10 · 1.25 0.99 .. Xtalk: 0.268 · 0.262 0.275 0.296 · 0.293 0.271 
""'!J;j;,; 
-....;; Elf: ·0.42 0.42 • 0.42 0.41 0.41 0.42 
(...~ 

Beta Result Cale.: . 14.27 . 11.63 16.29 · 213.47 • 10.92 · 15.36 

Beta Result Rptd: 14.30 11.70 . 16.30 214.00 10.90 15.40 
... ···········"····· .............. ··········· .. 

5.35 • Beta MDA Cale: . 5.32 · 5.02 · 5.11 5.67 4.99 

. . .f3.~ta l\1_C>A rptd,: 5.31 5.02 · 5.11 5.35 5.67 4.98 

.....••...•.....•..... . ........... 

~--..::~ ~~~"-- c:.::::,'-'~~~~ ~c..<:::..,'\l-..., \ .e, ~ o, \ AS 

CA.~-<~~~~ ~ ~t..~~~ ~~-

~_A: #).rfa! 

vQ28 

611RAD.WK1 



SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Selenium 79 

Sample ID: 809332 809333 809336 :QC-BLANK 809332-DUP 

Detector, LSC: 5 5 5 . 5 5 

Count time: 150 150 · 150 . 150 • 150 .. 

Detector Eff: · 0.226 . 0.076 . 0.037 0.382 0.112 · 

Sample cprn: . · 11 .19 10.16 9.8 . 10.67 . 10.52 · 

Bkgd cpm: .. 10.73 10.77 10.77 10.77 10.73 

Yield: . 0.9312 0. 7711 0.7603 • 0.8718 0.7593 

Decar (;orr: , , , . 1 1 

Aliquot: 0.54 0.53 0.55 0.5 0.54 · 

Result care: · 1.82 -8.85 . -28.24 -0.27 -2.06 

Result rptd : 1.80 -8.95 -28.40 . -0.27 -2.06 

MDA care: • 4.94 18.11 36.35 3.38 12.23 

MDA rptd : 4.99 18.40 36.97 3.42 12.36 

~\..~(~-~ ~ Qc:...- ~~~ ""--~~ \c~~t\..., 

~~ ~ ~,~·--f'1"- \ -~ -~ a.~ ~ 

o.c. ~ ~ .. ~ ~ ~~ \._~\oc~-~~ ~c.__¼.-. 

~ 'lirld 

611RAD.WK1 

\ i. 029 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09332-TMA-611 

Strontium 90 

Sample ID: B09332 B09333 B09336 QC-LCS QC-BLANK B09332-DUP 
Detector: 205 206 207 208 209 210 

Bkg:_ 0.3632 0.4500 0.4020 0.5485 0.4631 0.4201 
Count Time: 33.000 33;000 33.000 33.000 33.000 33.000 

Y90 cpm: -0.059 0.117 -0.041 9.887 0.003 -0.298 
Elapsed Time; days: 33.44 ] 32.441 32.441 0.000 0.000 33.441 

Lambda: 6.86E-05 6.86E-05 6.86E-05 6.86E-05 6.86E-05 6.86E-05 
Decay: 0.9977 0.9978 0.9978 1.0000 1.0000 0.9977 

Yield: 0.8555 0.8555 0.8038 0.8138 0.8609 . 0.8138 

::::r PPT. corr.: 1 1 1 1 
'....C Aliquot: 1 1 , , 1 1 
~ - Product: 0.8535 0.8536 0.8020 0.8138 0.8609 0.8119 

If 
C-zero: -0.0691 0.1371 -0.0511 12.1492 0.0035 -0.3670 L~ 

C"-! P-Factor: 1.859 • 1.859 1.859 1.859 1.859 . 1.859 · 
t."..J Result, calc. : -0.058 0.115 -0.043 10.174 · 0.003 - 0.307 ~ 
........ "T Result, rptd.: -0.058 0.114 . -0.042 10.173 0.003 -0.259 · .... --- ..... ..... ... ...... 
Qi...., MDA, calc. : 0.776 0.864 0.767 0.909 0.883 · 0.794 · 

t.1_DA, rptd.: 0.746 0.817 0.811 0.933 0.820 0.829 . 

611RAD.WK1 23-Mar-94, PAGE 3 

-030 



SAMPLE RESULT VERIFICATION; DATA PACKAGE: 809332-TMA-611 

Technetium 99 

Sample ID: 809332 809333 809336 QC-LCS QC-BLANK 809332-DUP 

Detector: . 13 14 11 12 15 11 

Net, cpm: 0.150 0.280 0.180 14.760 · 0.060 0.070 
. . . . ' . . . . . . . . 

Days: 29.985 28.985 29.003 . 0.000 · 0.000 30.618 
Lambda: , 8.91 E-09 8.91 E-09 8.91E-09 8.91 E-09 8.91 E-09 8.91 E-09 

Decay: · 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Yield: · 0.629 0.676 0.680 0.569 0.651 0.553 .. 
Aliquot: 2.020 2.000 2.000 2.000 · 2.000 2.040 

P-Factor: 2.340 2.340 2.340 2.340 2.340 2.340 

LO Count, time: 583.300 583.300 556.700 556.700 123.800 123.800 

"° Bkg., cprn:_ 0.470 0.480 0.650 0.500 0.550 0.480 
~ - Result, calc. : 0.125 0.218 0.140 13.674 . 0.049 0.065 

L..., Resul_t, rptd :: __ . 0.125 0.215 0.139 13.671 0.052 0.064 
C"',,.J MDA, calc. : 0.110 0.104 0.123 0.129 0.252 0.271 
"-! 

. MDA, rp_t~:: __ . 0.114 0.109 • 0.130 0.138 0.275 0.291 
~-

~ ey.._ 

c-. c:~ ~--~ ~ "--c._~~~ ~~ cid~ .. 

p~ dnhl 

uo31 

611RAD.WK1 27-Apr-94, PAGE 4 



SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Total Uranium 

.... 
Standard • Intensity ug/~ . . ug/L .... Amount Prep . . •Cale Rptd 

.. . 
0.049 574 Sample .ID lntens. Cale. Rptd ,Dilution •OfSmpl Volume ' Result Rslt 

0.156 1564 •809332 13357 1.305 1.407 10 0.25 . 0.02 1.13 • 1.13 
0.521 · 5160 •809333 13132 1.283 1.364 10 0.25 . 0.02 1.09 · 1.09 

0.976 10437 •809336 13631 1.332 1.447 10 0.25 0.02 1.16 1.16 

2.603 26611 QC-LCS 16046 1.568 1.506 . 10 0.25 0.02 1.20 1.20 

4.881 . 49546 •CC-BLANK -680 -0.066 . 0.037 1 0.25 0.02 0.003 0.003 

16.27 • 150595 • 809332-DUP 11930 1.166 1.335 10 0.25 0.02 1.07 0.07 

Slope: . 9.8E-05 

(" \ \ \ \_ \ -L \~ s ~ e...~--'\,.,_, '-(,..._ \.C., \.c:.... ~~D\I\...., Lr....:.-:::.~S.,,.\"-£.R_ '\. 

~ c--\:.e.~\~ ~ -,'<'-~\~c. ~--~ e(.\e,__\__c_~~ 

"'-~ ~~ ,E?~l.~~. 

611RAD.WK1 
n ,,_..:.,:P)p / 1.hf r 1 } 27-Ap<-94 , PAGE 5 

., 0 3 2 



- - --- --------, 

SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Uranium 233/4/5/8 

Sample ID: 809332 809333 809336 QC-LCS QC-BLAN~ =809332-DUP 
Detector: 23 24 25 26 27 28 

Sample count time: 152 152 152 933.93 193.28 193.28 
GMT count: 293.790 293.790 293.790 293.790 293.790 293.790 

Zero time: 252.292 252.292 252.292 252.292 252.292 252.292 
Corr. tracer dpm: 10.49 10.49 10.49 10.48 10.49 10.49 

Bkgd count time: . 2610.45 2610.45 2610.45 2610.45 2610.82 2610.45 

Net tracer counts: 348 372 337 2262 314 358 
Detector eff. : 0.3112 0.3124 0.3097 0.3195 0.2625 0.267 

r-... Yield: 0.7016 · 0.7468 0.6824 0.7233 0.5900 0.6613 

'° U-238, gross counts: 17 28 42 1847 0 37 
~ U-238, bkgd counts: 0 1 - 0 119 0 0 

• U-238, Lambda: 4.23E-13 4.23E-13 4.23E-13 4.23E-13 4.23E-13 4.23E-13 
[.!", 

U-238, Decav. corr: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
~ 
~ U-235, gross counts: 1 4 0 1146 0 5 
~ .. 

U-235, _bkgd counts: 0 1 0 5 0 1 ..... 
U-235, Lambda: 2.67E-12 2.67E-12 2.67E-12 2.67E-12 2.67E-12 · 2.67E-12 --C:.1! 

. l:)-235, l:>ec~Y. corr: 1.0000 1.0000 1.0000 1.0000 · 1.0000 1.0000 
U-235, branch ratio: 0.826 0.826 0.826 0.826 0.826 0.826 

U-2_33/~_. gross C()unts: 29 21 32 1963 2 33 

U-:-2.3-3I~. ~kgd counts: 2 3 1 141 1 2 
U-233/4 , Lambda: 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1. 17E-08 1.17E-08 

. . . . . . . . 

U-233/4, Decay corr: 1.0000 1.0000 1.0000 1.0000 1 .0000 1.0000 

AliQlJOt: 1 1 1 1 1 1 
U-238, result calc.: . 0.231 . 0.343 0.589 3.606 0.000 0.488 

· 1 ... .. . . ...... 
... IJ..-~38, result _rptd: . 0.230 · 0.340 0.590 3.600 . 0.000 · 0.490 . 

U-238 MDA Cale.: • 0.104 : 0.097 · 0.108 0.106 0.115 • 0.101 

U-:~_3.8, MDA rp_t~'.: 0.100 , 0.100 0.100 0.100 0.100 0.100 
U-235, result calc.: 0.016 . 0.046 0.000 · 2.883 0.000 0.064 
U-235, result rptd'.: . 0.016 • 0.046 0.000 2.900 0.000 0.064 
U-235, MDA calc.: 0.126 • 0.118 0.130 0.026 0.140 · 0.123 

_ U-:-23.!i_. MD'-' _rp_t~.: 0.100 · 0.100 0.100 · 0.030 · 0.100 · 0.100 . 

U-233/4, result calc.: 0.366 · 0.229 0.435 3.802 0.015 0.409 .. .. ·•• .... . .. 
U-233/~~-result rptd '. : 0.370 0.230 0.430 3.800 0.015 · 0.410 
U-233/4, MDA calc.: 0.104 0.103 · 0.108 0.115 0.115 0.101 

··. 
U-233/4, MDA rptd.: 0.100 0.100 . 0.100 0.100 0.100 0.100 

611RAD.WK1 23-Mar-94, PAGE 6 
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SAMPLE RESULT VERIFICATION , DATA PACKAGE: 809332-TMA-611 

• Plutonium 238/239 

Sample ID: 809332 809333 809336 OC-LCS QC-BLANK •809332-DUP 
Detector: 54 63 64 65 66 57 

Count time: 1046.02 725.87 725.87 725.87 725.87 1046.02 
GMT, count: 292.091 288.237 288.237 288.237 288.237 292.091 

Zero time: 252.292 253.292 253.292 288.237 288.237 252.292 
Corr, tracer dpm: 4.86 4.86 4.86 4.86 4.86 4.86 

Bkgd ! count time: 2739.25 2390.63 2390.63 2390.63 2390.63 2739.25 

Net, tracer counts: 1145 494 554 461 407 962 
Detector Elf: o.3n9 . 0.398 0.4048 0.4159 0.4137 0.3612 

Yield: 0.5960 0.3518 0.3879 0.3142 0.2789 0.5239 
a:-. 

Pu239, gross counts: 1 0 3 161 1 3 "-0 
~ Pu239, bkgd counts: 2 1 1 1 0 0 - 7.78E-08 t Pu-239, Lambda: 7.78E- 08 7.78E-08 7.78E-08 7.78E-08 7.78E-08 
t.._l"'l Pu239 decay: 1.0000 . 1.0000 1.0000 1:0000 1.0000 1.0000 
{-.....! 
~ Pu 238, gross_ counts: 0 1 0 0 1 2 .. Pu2~8., ~kgd counts: 1 0 2 0 0 2 

!~~ 

Pu-238, Lambda: 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 -~ ..... PlJ238 decay: 0.9991 0.9992 0.9992 1.0000 1.0000 0.9991 
Aliquot: 1 , 1 , . , , 

... 

Pu239, Result calc. : -0.002 -0.004 0.008 0.760 0.005 · 0.007 

.... _ PlJ239, _Res_ult rptd :_ · -0.002 -0.004 0.008 0.760 0.005 0.007 
····· 

Pu239, MDA calc. : 0.015 0.034 . 0.030 0.036 0.041 • 0.017 
_ Pu239, ~DA rptd. : 0.020 0.030 0.030 0.040 0.040 0.020 
Pu238, Result calc.: -0.002 0.004 -0.008 0.000 0.005, _ 0.000 .. 
Pll2_38_, Resul_t rptd. : _, - 0.002 0.004 -0.008 0.000 0.005 0.000 · 

Pu238, MDA calc. : 0.015 0.034 0.030 . 0.036 0.041 0.017 
Pu238, MDA rptd : 0.010 0.030 0.030 0.040 0.040 0.020 

611RAD.WK1 23-Mar-94, PAGE 7 
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.. , .) 

SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Americium/Curium 

Sample ID: 809332 809333 809336 OC-LCS QC-BLANK B09332-DUP 
Detector: 52 53 54 58 61 57 

Count Time: 973.58 973.58 973.58 973.58 973.58 973.58 
GMT. count: 350.100 350.100 350.100 350.100 350.100 350.100 

Zero time: 252.292 252.292 252.292 350.100 350.100 252.292 • 
Tracer dpm: 4.95 4.95 4.95 4.95 4.95 4.95 

Bkgd count time: 2380.13 2380.13 2380.13 2380.13 2380.13 2380.13 
Net tracer counts: 1376 1570 1533 1663 171 1 1477 

Detector elf. : 0.3835 0.3877 0.3782 0.3712 0.4181 0.3553 
Yield: 0.7445 0.8403 0.8411 0.9296 0.8492 0.8626 

a' Aliquot: , 1 1 1 1 
'-0- Am241 gross counts: 6 7 4 918 7 3 
............ 

Am_241 __ bkgd. counts: 5 5 5 5 5 4 --- . . .. ... 

• Am-241, Lambda: 4.03E-06 4.03E-06 4.03E-06 4.03E-06 4.03E-06 4.03E-06 
t.r,2- . . . . . 

~ . _'.'rn2_41 _dec~y: .. 0.9996 · 0.9996 0.9996 1.0000 1.0000 0.9996 
r:---....! Cm244 gros.s ~oun_ts: 2 6 5 546 3 . o . 

Cm244 bkgd c_ounts: . 2 · 5 2 2 3 · 2 · 
~ .... ~ Cm-244, Lambda: 1.06E-04 · 1.0GE-04 1.06E-04 1.0GE-04 1.0GE-04 . 1.0GE-04 ...., 

__ (?rrl2_~ de~y: .. 0.9897 0.9897 0.9897 . 1.0000 1.0000 0.9897 • 
Am241 result calc. : 0.002 0.003 -0.001 1.224 0.003 -0.002 • 

P.rn2~~ _result rptd_:: . 0.002 • 0.003 -0.001 1.225 0.003 . -0.002 
Am241 MDA calc. : 0.017 0.015 0.0,5 0.014 0.014 · 0.014 

·· ···· 
Am?~1 MDA rptd : . 0.016 0.014 · 0.014 0.013 0.013 · 0.012 

Cm244 result calc.: · 0.000 0.001 0.004 0.729 0.000 ~o.ocfa . 
.. . ... .. 

Cm244 r.eslllt_ rptd:_ ._ 0.000 0.001 0.004 0.729 0.000 -0.003 
Cm244 MDA calc.: 0.013 0.015 . 0.011 0.010 0.011 0.012 . 

0.013 · ... ... . . · · · ·• •· ·· 

Cm?44 l\:1DA rptd.: 0.013 . 0.018 0.011 0.010 0.012 . 

611RAD.WK1 23-Mar-94, PAGE 8 
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s:::\'i BY : SEA TILE 5- 2-94 :10 =39AM GOLDER ASSOCIATES~ 509 372 2106 :; 4/ 4 

.. . 

SAMPLE RESULT VERIFICATION , DATA PACKAGE: B09332-TMA-611 

; Neptunium , , 
; · ··· · · · ···· · ··· .. · ···· · ····· · · · ·· · ····· · · ·········· · · ·· ··· · ·· · · · ·· · ·--·· : · •·· • •·· · ·· · · · · · · i" :· ·· ·· · · · ·· ··· · ···· · · - · ··· · · · · · ··· . • · • • · · · · - · · · · · ·· · · ··· · · · · · ···· • •• •• • ••• • •• • •• · · ·· · ·· · · - ····· · · · ·· ···· • ••• • ••• • 

: : . 
\Sami>i",·,o············· ····· ································tsos33f ···te·og333· ·· te693ss·· --·····70c~Lcs· .. · ;ac-eLANK·····teos3s:i~o't:i··· 
r-····--················ ·· ············• .. ·········· 0e•ec10r. ·;· ·· · · .. "s"3·r· · .... · · s.· ·;·· · ···· ·· .. .. s;;··: · · ... · · ,fo···; ...... ······· · · ···49 . ..... · .. · ... so : 

c::·:··:::::::··::·:·::··:·:··: ::::: :::::.~i>~?:S.:~f.ri\::t::::: ~f~iT::::::::~)L:·::::: ····**;:~::.i.::: .. :::::~t:;:fi::::::::::·:··::is::~::: ...... ::::::::~t:¥a. ::1 
' Inst aft.: ; 0.721 ; 0.721 ; 0.721 , 0.721 ' 0.721 : 0.721 : , ............... .......................... Aiii.2i3.add«i··t·······gs:oe·•:·········gfoe·\···········gg:os ·1········ 99.oa 9ios··;···· .. ·········g!fi,a ··: 
. . . . , • ' . . ... .. ............ .;.. ... ·················· ····· ..... ;. ... ... .. . . .. .. .. .. . : ······ ················· ..... .. ... ... .... .. ........... vie1di ~- . ·0~3066··: .... ··o:3594"i ... . o.3476 i o.3245 , o.s,n = o.sa61 : 

j::::::::::::::::::::::::::::::::::::::::::::: :~~t1:~~~;::::::,:~l~~:::::::~:~l~~rr:::·::~'itF::j:~t:r•::•::: ::: :Js1tL:::::: J~'tt' 
, Np237 oross·coun1s:"··:···· ··· ···· ·,:f;··::::::::::::::T:::: .. ............. ~.01... 1e9 : s : s , 

0.005 : - 0.013 : 

0.005 ~ .. /_ ... .. ~:.o..,.3. .. ! 
0.010 : 0.027 : 0.025 : 

•••• - • •• • • • .. • • • •oo• ••••• • • ••• ••• ••,•• • • •• ••• • 

..... ~--.~~ ~--~ .............. ~ ... ~2.7. ; ... .... ~:.O.~.~··· 
······ ........ ......... .:. ........ .. ..... ... ...... ;. 

·036 
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SAMPLE RESULT VERIFICATION, CATA PACKAGE: B09332-TMA-611 

. ···.····· ·················- ··· .. ··• ········· ··· ····':"'• '•"'' ' '' ··· ········•·.•· ····· ···· ············ ·······- ··· ····••·•• . 
,lodine-129 

•• • • •• •• .. • • .. • ••• • ••••••••••• •• •• • • •• • • • ••• • ••• • •••• .. ••••• ••••• - • •••• ••• • • ·•••••• • oo ••" •••• •• . . 
. . 

... .. + ' ................ ·······t···--' ........ ' .. ' ..... -~-.' ...... , ........ .......... ·j· ... ········ .. ... ....... , .. .. -~ 
: : 

!Sarripi·e·io:··· .. ········ ··············· ··· ··· ······ ·· ····~eoeii2· .. ·••ieo;333···· ··1s09li6········toc:i:cs· ..... Toc:aLiNi< .. "Tifos3:i2: ouP··: 
:· ·· . . ········································ .0eticiori.TiN.GE1····· .. ··ixsF;-EC14 1XSPECi·~····;x.spec1i··Txsi>ec"i,• .. ······ ;·xsPEc°i·4·········: 

·············· ····················· .. eou·n1iiini .. t·······20fs··;-· .. ··465:~·· :·· · ·899:68··r· ····~;-:es·r·· .... ····· 188.93 : 1329jfa .. 1 
t••··•· · ··· ··••·····••u ,,, .. ..... . . . .. ........... .... . .. .. ... .. .. .. -1,. . ... . . . ........... . . . I•••"" •• ···· ·•· •·• •· ••• <- •·· ····· · · ··•·• ·• ····•··,:.••• ·•· ·•··· ...... . . . .. .. ; .... . . .......... . ... . . . . ... . ..... . . . ... .. ...... .... . . . .. . . . . . ,; 

, Gross cpm: : 0.687 , 0.507 : 0.65 = 15.S07 : 0.577 : 0.527 , 
!····· ·· · .. ...................... ............... .. eio.cpm: .. 1···· .... 0:1eft·· ··· ·o:5of:···········o:m··t·········0:909··r··· ··· ·· ····0:eos·~···· ············ .. ··0:sg .. ; 
, ................ ~.~~· .. ~ \ ~~ .. ~~?..~ .. ~~~ .. l.. ....... 1.~.'. ~ . i ......... ~.~:.~ .. l .. ... ............. ~. ~ .. ~ ........... ~~:~~ .. !. ................ ~.,.:~~ .. ~ ............... 1 o::?9 .. : 
:. ...... . ....... ................ ...... Blank '?.~~: .. L ... ::-.~:.~ . .L .... .''.'.~.:~.?.!. .. ~... -0'.1~ .. !. ... ... :::~.'.~.~~ .. L .......... .''.'.~.'. ~~5 .: ..... .. ... .. ::O.'.~? .. ; 
; ............ ~~~: .. ~ '..~~r..!3-1~~~.~ .. ~~.~: .. L. .... !.~.~.·.~.~ .. L .. } .1.~:.~ .. l... ....... ~ :!.~.) ......... ~.~ :2:1 .. ~ ............ .... ~~:.?~ .. ( ......... ... ~., ~:., ~ .. ; 
: Net cpm: ' -o.096 , 0.026 : 0.026 : 14.499 , -0.074 ; -0.01 o , r···· ······ ········ ................. .............. u.mbci~··ro:·ooe;oo·-:-0:oo~oo··;· o.ooE~oo·I·•·,iooe~oo··:·········o:ooE~oo· -; ········o:ooE;·oo .. : 

1 : : : ~\If ~9-~~rr ~:~::r; i~lt :D:;~11; ~::r 0!: 1 
I Aliquot: [ 1 : 1 1 1 \ 1 ; 1 ; , , :····· .. ···················· .. .................. P.Ff:°·eo,r::·T····" .. .. ... ; .. ·:············· ... ··,·-r···················,.-1············· ... ,· ·: ........................ ·,··;········ ··· ...... ··· ;··; 
: ...................................... ..... ·· ...... P,oiiuc·i: .. Iis2e:o·; .. ·: ·:;-:65E~·o,··:· ·· 1 :a1e~·o, .. r ·ti96E~cff·:······· ·s.a3e~cff :··· ·····f 32e~o1 .. 1 
1··· ···· •···••····· ············· ........... . ....... P~tactor:· ...... .... ··;-:00 .. :······ ... ·4:sf7·············•:·si·1 ······ ······4:ai"~··········· ···· ·· .. i :·ai ··;············ ·· . i:s;;-·; 
,··············· ... ·.········· ·• ··· ··········Resuit .. 6iic::··r····~o.o62·T··· ..... ,i010 '. ··········iio1f:········,s5;"g"·: ......... ..... ~o:i38·-r············ :a:azs .. ·: 
;- ····· .. · ............. ················ ... Reiiuii .. i:iptd::·-r··· .. :::0:·w ··: .. ···· ·o:o:,ir: · · .. o:ois .. ;····· ..... 45.:100··: ............ .. ~o:231·: · ·· ··· ···~o:02s .. : 
:::::::::.::::::::::::::::::::::::::::::::::::::~p~:~~;;::L. ... :::~;:~:t. ::;::::·::::f~t.f I::::::::::Ii~::I:::::::::::f ~:~::1::::::·:::::··:·~;~~::1::::::::::::::::5:;i:~::l 
: ............ ..................... ............. ~P.~ .. ~ .~~'.: .. } ........ 0-~ .. : ....... .. ~.:~~ .. L ......... ~.~~!. .. j ............ ~.:~7.!.. l ......... ..... ~.-.~.~! .. t ................ ~ ... ~~ .. 1 
: . ... ... .•. .. . .. .. .. . .•. . . . •. .. . •. . . . .. .... . ... .. . . ....... ......... . . . ~ ................ ....... : . . . ' . . . . . . . ' . . . .. : .... . ...... . ...... . ....... = ... . . . . . .. . ..... . . . . . ..... =. ... .. .. . . . . . . . . . . ................................... . 
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MEMORANDUM' -

TO: 200-UP-2 Project QA Record · · -~ > March 23, 1994 

FR: Kent Angelos, Golder Associates Inc. ~ 
RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR 

DATA PACKAGE: B09332-TMA-611 (923-E418, B09332R.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09332-TMA-611 prepared 
by the TMNNorcal laboratory. A list of samples validated along with the analyses reported 
and methods of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

309332 9/9/93 SOIL ,ee Notes 
309333 9/10/93 SOIL 
809336 9/10/93 SOIL 

Notes: 

1. Samples were analyzed for gross alpha, gross beta, selenium 79, strontium 90, 
technetium 99, iodine 129, isotopic uranium, isotopic plutonium, total uranium. 
neptunium 237, americium 241, curium 244 and selected isotopes by gamma 
spectroscopy. 

2. All sampies were :00% vaiidated. 

Data validation was conducted in accordance with the WHC statement of worK (WHC :993a) 
and validation procedures (WHC 19936). ,-\ttachments 1 through 5 provide the foilowing 
iniormation as indicated beiow: 

Attachment : . Glossary oi Sata ~eporting •::ualiiiers 
.-\ttachment :.. Summary 0f :Jata Quaiifications 
.-\ttachment 3. Qualified Data Summary anci ,-\nnotateci Laboratory Re-~ 
.-\ttachment 4. Laboratory .>l'arrative and C,ain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

I 

DATA QUALITY OBJECTIVES .- .-. 
- ·- ,1 

Precision. Goais for precision were met. 

Accuracy. Goals for accuracy were met. ...., __ _ 

-- ~ -

Sample Resuit Verification. All sample results were supported in the raw data. However, 
sampie results for total uranium and minimum detectable activities for neptunium-237 and 
iodine-129 could not be verified accurately by recalculation. No qualification was applied 
since the sample results were supported in the raw data. 

001 
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Data Package ID: B09332-TMA-611 2 Analysis: Radiochemistry 

Detection Lim.its. Detection limit goals were met for all sample results as specified in the 
laboratory statement of work, with the following exceptions: 

MINIMUM 
DETECTABLE ACTIVITY REQUIRED 

SAMPLE ID ANALYTE REPORTED DETECTION LIMIT 

809332 Iron 59 0.1 0.05 
Selenium 79 20· 10 

B09333 Iron 59 0.2 0.05 
Cobalt 58 0.06 0.05 
Cobalt 60 0.06 0.05 
Europium 155 0.2 0.1 

B09336 Selenium 79 40 10 
Iron 59 0.1 0.05 

Completeness. The data package was complete for all requested analyses. Three samples 
were validated in this data package with a total of 105 determinations reported, oi which all 
were deemed valid. This results in a completeness of 100 percent, which meets the work plan 
data quality objectives of 90%. 

MAJOR DEFICIENCIES 

No major deficiencies were identified which required qualification of results as unusable. 

MINOR DEFICIENCIES 

Laboratorv 3lanks 

• Gross beta was reported in the reagent biank :hererore ail sampie :-esults i ave 
been qualified as estimated (n. 

REFERENC~S 

WHC 1993a, Validation oi :00-Ll'P-2 Data, Statement of Work . . -\naiyticai Laboratory Data 
Vaiidation. 7ask Order ~-94-i.8, December 14, : 993, Purchase Order M073750. Westinghouse 
Hanford Company, Richland, Washington. 

WHC, 19936,. Data Vaiidation ?,ocedures for Radiohemicai .--\naiyses. WHC-SD-EN-SPP-001, 
Rev. 1. December 1993. Westinghouse Hanford Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

U - Indicates the constituent was analyzed for, but was not detected at a concentration 
above the minimum detectable activity (MDA). The concentration reported is the 
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case 
of solid matrices) by the laboratory. The associated data should be considered usable 
for decision making purposes. 

UJ - Indicates the constituent was analyzed for and was not detected at a concentration 

J -

UR-

above the MDA. Due to a quality control deficiency identified during data validation, 
the concentration reported may not accurately reflect the sample MDA. The 
associated data should be considered usable for decision making purposes. 

Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes . 

Indicates the constituent was analyzed for and not detected. The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
vaiidation. The associated data shouid be considered unusable for decision making 
purposes. 

·OOJ 
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DATA QUALIFICATION SUMMARY - FORM B7 

SDG: B09332-1MA-oll Validator: I<. Angelos Date: March 15, 1994 Page .1. OF .1. 

Comments: Radiochemistry 

CDmpound/Analyte Qualifier Samples Reaon 
Affected 

Gross Beta J All Detected in reagent blank 

'"005 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND 
ANNOTATED LABORATORY REPORTS 

', 0 0 6 



r 

C> 
C) 
- .J 

Val iJ11ted Data Su1111ary, Ocllll hckage: IIW332 · HtA-6ll 
~ ---------------···--- -- ---- -- - - · 

5011,...W 
Oilte 

Locliltio11 
01:µth 6 
Type! 

Pu11m..t~r Uni ls R 

GROSS ALPHA 
GROSS BETA 

SElENIUH· 79 
STROtH IUH -90 

lECIINETIUH· 99 
IOOINE-129 

UKANIUH-233/234 
URANIUH -235 
URANIUH-218 

lOTAL URANIUM 
NEf'TUNIUH -237 
PI.UJONIUH· 238 

PLUJON IUH· 239/240 
AHERIClllH-241 

CIIRIUH -244 
SOO 11.IH • 2 2 

.-oJASSIUH -40 
HANGANESE -54 

IRON -59 
COBALT -58 
COBALJ -60 

NIOBIUH -94 

c ::::~ 
0-:. 

MUlltENIUH· 103 
MlJIIIENIUH · 106 

TIN -113 
Ct:SIUH- 134 
CESIUH · 137 
CERIIJM· 144 

EllRClf>llJH · 152 
EUROP IUH · 154 
EUROPIUH-155 

RADIUH-226 
RAOIUH -228 

lltOIUllH-228 
THORIIJM -232 

. . :~ ~-.:~. ---
. -- , - , 

~~~--~ ~ - - . ~ c----!:::::-- ·--- . . 
·Ii .. 

.,Ci/Iii 

.,Cl/g 

.,Cl/g 
r,c i/g 
r,c 1/g 
.,Ci/11· 
f,Ci/g 
f,Ci/g 
f,Ci/g 
.,Cl/g 
.,c I/" 
.,Ci/g 
f,Ci/g 
J,Ci/g 
J;Ci/g 
.,Cite 
.,Ci/g 
J,Ci/g 
J;Ci/g 
i,Ci/g 
f,Ci/g 
i,Ci/g 
pCl/9 
i,Ci/g 
.,Cl/9 
.,Ci/g 
J,Ci/g 
f,Ci/g 
f,Cl/11 
i,Ci/g 
pCl/g 

J,C ''" 
.,c ''" J,C i/ 11 
J,Ci/g 

ti09332 
9-9-93 

299 ·U19· 95 
0.00 · 62.50 

- . -
---

- ---
o:sult Q 

4.500 
14.000 J 
5.000 u 
0.700 u 
0.120 
0.300 u 
0.370 
0 . 100 u 
0 . 230 
1.100 
0 . 040 u 
0.010 u 
0 . 020 u 
0 .020 u 
0.010 u 
0.050 u 

13. 000 
0.040 u 
0.100 u 
0 . 040 u 
0.040 u 
0.040 lJ 
0.050 u 
0.300 u 
0 . 040 u 
0 . 050 u 
0 . 040 u 
0 . 200 ll 
0 . 090 u 
0 . 060 u 
0.100 u 
0 . 380 
0.700 
0.640 
0 . 700 

- ---- ·----- -···-------

9l ·. 3225 .. 1779 

B09333 B09336 
9-10-93 9-10-93 

299· "19·97 299· "19 -95 
50.00 · 52.50 74.80 · 77.30 

-- - ---
-- - ... 

Rei.ult Q Rt=sult Q 

3.600 4.000 
12.000 J 16.000 J 
20.000 u . 40.000 u 
0.800 u 0.800 u 
0.210 0. 140 
1.000 u 2.000 u 
0.230 0.430 
0.100 u 0.100 u 
0.340 0.590 
1.100 1.200 
0.030 u 0.011 
0.0]0 u 0.040 u 
0.030 u 0.030 u 
0.010 u 0.010 u 
0. 020 u 0.010 u 
0.070 u 0.050 u 

14.000 12.000 
0.060 u 0.030 u 
0.200 u 0.100 u 
0.060 u 0.040 u 
0.060 u 0.030 u 
0.040 u 0.030 u 
0.060 u 0.040 u 
0.400 u 0.300 u 
0.060 u 0.040 u 
0.070 u 0.040 u 
0 . 050 u 0.040 u 
0.300 u 0.200 u 
0. 100 u 0.080 u 
0. 070 u 0.050 u 
0.200 u 0.100 u 
0.530 0.430 
0.840 0.560 
0.940 0.730 
0.840 0.560 
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TMA NORCAL 
REPORTING GROUP 7241 

N3O9O48-O1 BO9332 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-0l 
Dept sample id 7241-001 

Received 09£14£93 
\ moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technet.ium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 

2.1 

CAS NO 

Alpha 
Beta 
15758-45-9 
10098~97-2 
14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 
Neptunium 237 13994-20-2 
Plutonium 238 13981-16~3 
?lutonium 239/240 
Americium 241 14596- 10- 2 
Curium 244 13981-15- 2 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobal~ 50 
Niobium 94 
Ruthenium :03 
;luthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Pagel 

SUMMARY DATA SECTION 
Page 19 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-g 
10198-40-•) 
14681--53- .:.. 
1.3968-53-:. 
13967-48- 1 
13966-06-8 
13967-70-9 
10045-97-3 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

4.5 
14 
1.8 

-0.058 
0.12 
0.20 
0 . 37 
0.016 
0.23 
1. 1 
0.034 

-0.002 
-0.002 

0 .002 
0 

, -
.i...J 

u 
u 
J 
·J 

'.J 

u 
u 
u 
u 
u 

2a ERR 
(COUNT) 

3.7 
4.1 
2.1 
0.39 
0.053 
0.14 
0.14 
0.033 
0.11 
0.20 
0.030 
0.004 
0.008 
0 . 01 0 
O. J 07 

-' ,0/ / .· Y/''-' 
/ , , 

B09332 
200-UP-2 
09£09£93 
EFL-1091 

MDA 
pCi/g 

4 

5 
_5_ 

..Q.J. 
0. l 

~ 
0.1 

_Q_J_ 
0.1 
0.03 
0.04 
0.01 
0.02 
0.02 
o.n 

0.05 

0.04 . 
0. 1 
0.04 
0. 0 4 
0.04 
0.05 
0.3 
0.04 
0.05 
0.04 

./ . ,,,. 
~/(/J( I • , • 

,,,1/ .i,tU 
/ / /.' i "'' • • 

/ / ' I 
• I 

, ~ 27 

SOLID 

RDL 
pCi/g 

10 
10 
10 

1 
0.5 
2 

0.3 
0.3 
0.3 
0.1 
0.2 
0. 05 
0.05 
0.05 
0. 05 

O.J5 
0. OS 
0.05 

0.05 

QUALI-
FIERS TEST 

-:1- BOA 
--S- ::r 80B 
U SE 
u y 

-v-- TC 

U I 
u 

u u 
...J- u 
~ UT 

U NP 
U PU 
U PU 

U. 

u 
u 
u 
u 
u 
u 
tJ 

u 
u 
u 

TP 
TP 

GAM 
GAM 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ~~~MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1 .0 

For:n DVD-OS 
Version :2~-~2~7 __ _ 

1 ~eport date 12/21/93 

;'" '10 8 
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N309048-0l 

TMA NORCAL 
REPORTING GROUP 7241 

809332 
DATA SHEET, CO n t 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-0l 
Dept sample id 7241-001 

Received 09/14/93 
\ moisture 2.1 

ANALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

!.i\B SAMPLE TEST 

N309048-0l 80A / 30 
~309048-01 808/80 
N309048,;_0l SE 
N309048-01 y 

N309048-0l ':'C 
N309048-0l I 

N309048-0l '] 

~!309048-01 :J .... --
N309048-•Jl ~p 

~1309048-01 ?{J 

N309048-•Jl '!.'P 
N309048-0l GAM 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 20 

CAS NO 

14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

7440-29-1 

?LANC:SET 

"7241-001 
i241- •J01 
i241-001 
i241-001 
7241-001 
-:-241-;Jo: 
7241-00: 
7:41-001 
7241-00: 
7241-001 
7241-001 
7241-001 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B09332 
Location/Matrix 200-0P-2 

· Collected 09/09/93 
Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

{J 0.2 
u 0.09 
0 0.06 
0 O.l 

0.38 0.084 
0.70 0.15 
0.64 0.053 
0.70 0.15 

SUFFIX ALIQUOT ANALYZED 

0.100 g 10/13/93 
o.:oo g 10/13/93 
J.540 g 11/10/93 
1.00 g 10/13/93 
2.02 g 10/08/93 
1.00 g ll/29/93 
1.00 g :0/20/93 

J.250 g '...0/07 /93 
:.oo g :0/21/93 
l.JO g 10/18/93 

A2 1.00 g 12/15/93 
880 g 09/29/93 

'· - , / 

,_;J,.,-
:IIA(:' . , ' ..... : 

I -· · .I t' , .' 
/ /

1tt \ jvt 
: It "/' -Ii I • - I 

, --28 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 0 GAM 
0.1 {J GAM 

GAM 
GAM 
GAM 
GAM 

.U:VIEWED BY 

10/15/93 DPK 
10/15/93 DPK 
1.:/17/93 DPK 
l0/18/93 DPK 
10/12 / 93 DPK 
12/01/93 DPK 
.:0/22/93 DPK 
11/30/93 DPK 
10/27/93 DPK 
10/20/93 DPK 
12/16/93 DPK 
09/30/93 DPK 

Lab id =TMA-=N ___ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version :2~--27 __ _ 

Reper~ dace 12/21/93 

'. 00 9 



N309048-02 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-02 
Dept sample id 7241-002 

Received 09ll4l93 
\ moisture 19.5 

C'-.J 
co-,...._ - ANALYTE CAS NO 

f..!"l: 
c.-,...J Gross Alpha Alpha 
C"-!- Gross Beta Beta r'<~ 

s..:. Selenium 79 15758-45-9 ~- Strontium 90 10098-97-2 ~ ..... 
Technetium 99 14133-76-7 
Iodine 129 15046-84-1 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 
Total Uranium (ug/g) 7440-61-1 
Neptunium 237 13994-20-2 
?lutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10- 2 
Curi.um 244 13981-15-2 
GAMMA SCAN ANAL'!TES 
Sodium 22 · 13966-32-0 
Potassium 40 13966-00-2 
Manganese 54 13966-31-g 
I ron 59 14596-12-4 
Cobalt 58 :3981-38-3 
Cooalt 50 ~0198-40-·) 
~iobium 34 14681-63:-1 
R.uthenium ~03 13968-53-1 
Rut:henium 106 13967-48-1 
Ti n 113 13966-0G-a 
Casium 134 13967-70-9 
Cesium l37 10045-97-3 

DATA SHEETS 
?age 3 

SUMMARY DATA SECTION 
?age 21 

TMA NORCAL 
REPORTING GROUP 7241 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

3.6 2.9 
12 3.8 
-9.0 11 
0.11 0.24 
0.21 0.078 
0.070 0 -. 65 
0.23 0.13 
0.046 0.062 
0.34 0.13 
1.1 0.20 

-0.003 0.013 
0.004 0.009 

-0.004 0.009 
0. 003 0.009 
0.:J0 l 0.009-

u 
14 ' 1 .... 

u 
iJ 

'.J 
'J 

u 
u 
tJ 

u 
u 
u 

. / 
-. I : 

/, IA/ , / 
_ I 11.1/,, -.,,, " :j(A . ,, , /L// ✓ , ' /J ! , • 

?7 '• , • f . ·,A Ir' . ,,,.,J.tt, 
.p',' 

.--zg-

.509333 

Westinghouse Hanford 
MBH-SVV-069262 

B09333 
200-UP-2 SOLID 
09l10l93 
EFL-1091 

MDA RDL QUALI-
pCi/g pCi/g FIERS TEST 

3 10 -J- 80A 
5 10 -ir .:r 80B 

20 10 u SE 
0.8 1 u y 

0.1 0.5 _..;- TC 
1 2 u I 
0.1 0.3 .1- u 
0.1 0.3 u u 
0.1 0.3 u 
0.03 0.1 ~- u T 
0.03 0.2 u NP 
0.03 0.05 u PU 
0.03 a.as u ?U 
0 .01 0.05 u TP 
0.02 a.as u '!'P 

0.07 tJ GAM 
GAM 

0.06 u GAM 
') . ~ :). OS u GAM 
:J. '.)6 0.05 u GAM · 
:J. :J6 0 . 0 5 u GAM 
:).04 u GAM 
0.06 u GAM 
0.4 u GAM 
0.06 u GAM 
0.07 u GAM 
0.05 a.as u GAM 

Lab id TM.AN 
Protocol WHC-HASM 
Version Ver l.0 

Form DVD-DS 
Version 2.27 

R.eport date 12l2ll93 

') • J ' : j_ I 
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TMA NORCAL 

I 
REPORTING GROUP 7241 

~---N_
3
_
0
_
9
_
0
_
4
_
8
_-_

0
_
2
~--~ · DATA SHEET, cont 

B09333 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-0~ 
Dept sample id 7241-002 

Received 09/14/93 
\ moisture l9.s 

ANALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

LAB SAMPLE TEST 

NJ09048-02 80A/80 
N309048-02 80B/80 
N309048-02 SE 
N309048-02 y 

N309048-02 TC 
N309048-02 -
~1309048-02 u 
N309048-02 u ---:-1309048-02 :-l'P 
:-i309048-02 ?U 

N309048-02 TP 
N309048-02 GAM 

. DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
?age 22 

CAS NO 

14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-l 
14274-82-9 

7440-29-1 

PLANCBET 

7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 
7241-002 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.53 0.11 
0.84 0.25 
0.94 0.068 
0.84 0.25 

SUFFIX ALIQUOT 

A2 

0.100 g 
0 .100 g 
0.530 g 
1.00 g 
2.00 g 
1.00 g 
:.oo g 

0.250 g 
1.00 g 
1.00 g 
1.00 g 

558 g 

. ,1 

I 

.. / . ; 4' -f,/ 

y,µ1~;f,! , i. 

30 

'/ ·".'., 'ljW 1, ,U , , 
/ . : . , / . .,,. , , 
.·' 

Westinghouse Hanford 
MBH-SVV-069262 

B09333 
200-UP-2 
09/10/93 
EFL-1091 

MCA 

pCi/g 

0.3 
0.1 
0.07 
0.2 

ANALYZED 

:0/13/93 
10/13/93 
11/10/93 
10/13/93 
:0/08/93 
:0/29/93 
'..0/20/93 
10/0i'/93 
:0/21/93 
10/14/93 
12/15/93 
09/29/93 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0.1 u GAM 

GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

10/15/93 DPK 
10/15/93 DPK 
11/17/93 DPK 
:0/18/93 i:lPK 
10/13/93 DPK 
:1/02/93 DPK 
10/22/93 !:lPK 
11/30/93 DPK 
10/28/93 DPK 
10/18/93 DPK 
12/16/93 DPK 
09/30/93 DPK 

Lab id ~T=MA=N'-'---
?rotocol WHC-HASM 
Version '!er 1. 0 

Form DVD-DS 

Version =2~.2-''---
Report date 12/21/93 

n , • ' ,J ' I ... ~ 
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TMA NORCAL 
REPORTING GROUP 7241 

N309048-03 B09336 
DATA SHEET 

SDG 7241 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SVV-069262 

Lab sample id N309048-03 Client sample id 809336 
Dept Sam'E)le id 7241-003 Location/Matrix 200-UP-2 SOLID 

Received 09Ll4L93 Collected 09 LlOL93 
\ moisture 3.0 Chain of custody id EFL-1091 

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT} pCi/g pCi/g FIERS TEST 

Gross Alpha Alpha 4.0 3.2 3 10 ,v- BOA 
Gross Beta Beta 16 4.1 5 10 -a- -- 808 Jo 

Selenium 79 15758-45-9 -28 22 40 10 tr SE 
Strontium 90 10098-97-2 -0.042 0.74 a.a 1 u y 

Technetium 99 14133-76-7 0.14 0.063 0.1 0.5 -ii- TC 
!odine 129 l,5046-84-1 0.075 0.93 2 2 u I 
Uranium 233/234 0.43 0.17 0.1 0.3 u 
Uranium 235 15117-96-l 0 0.034 0.1 0.3 u u 
Uranium 238 0.59 0.18 0.1 0.3 u 
Total Uranium (ug/g) 7440-61-1 1.2 0.21 0.03 0.1 -X-- u T 
Neptunium 237 13994-20-2 0.011 0.015 0.01 0.2 ....J-- NP 
Plutonium 238 13981-16-3 -0.008 0.008 0.04 0.05 u ?U 
Plutonium 239/240 0.008 0.016 0.03 0.05 u ?U 
?.mericium 241 14596-10-2 -0.()01 0.006 0.01 0.05 u TP 
C~rium 244 13981-lS-2 0.004 0.006 0.01 0.05 u T.P 
GAMMA SCAN .?.NALYTES 
Sodium 22 13966-32-0 u 0.05 u GAM 
Pot:assium 40 1.3966-00-2 12 () ~o 

• I • GAM 
Manganese 54 13966-31-g :J 0.03 u GAM 
!ron 59 l.4596-12-4 'J o.: 0.05 u GAM 
Cobalt 58 13981-38-• ;J 0.04 0.05 u GAM 
Cobalt 50 :0198-40-·) .., J.()J O.JS u GAM 
~iobium 94 1.46al-63- l J 0 .03 u GAM 
~ut:henium 103 l396a-53-l u 0.04 u GAM 
Ruthenium 106 1.3967-48-1 u 0.3 u GAM 
Tin 113 13966-06-8 u 0.04 u GAM 
Cesium 134 13967-70-9 u 0.04 u GAM 
Cesium 137 10045-97-3 u 0.04 0.05 u GAM 

-, I . I I ,.,.,,* -
. / ,!1~'V1 ;1/ · vi Lab id TMAN . / , , './ ' ., ,l 

./ 
- ,'/ _., , 1,:,; ,, Protocol WHC-!'iASM ,, 

DATA SHEETS Version 'ler 1.0 
?age 5 Form DVD-DS 

SUMMARY DATA SECTION Version 2.27 
Page 23 ~eport date 12L21l93 

,--3-1 
'- 1) 1;: 



Ln 
0::, 
r---

N309048-03 

TMA NORCAL 
REPORTING GROUP 7241 

DA.TA SHEET, CO n t 
B09336 

SDG 7241 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SVV-069262 

Lab sample id N309048-03 Client sample id B09336 
Dept sample id 7~41-003 Location/Matrix 200-!JP-2 

Received 09£14£93 Collected 09£10£93 
\ moisture 3.0 Chain of custody id EFL-1091 

ANALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

~ SAMPLE 

N309048-03 
N309048-03 
N309048-03 
N309048-03 
N309048-03 
N309048-03 
N309048-03 
N309048-03 
~309048-03 
N309048-03 
N309048-03 
N309048-03 

TEST 

SOA/80 
808/80 
SE 
y 

TC 
I 

rJ 

u -r 
NP 
?O 
TP 
GAM 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 24 

RESULT 2a ERR 
CAS NO pCi/g (COUNT) 

14762-78-8 !J 
14683-23-9 !J 
15585-10-1 !J 
14391-16-3 !J 
13982-63-3 0.43 0.087 
15262-20-1 0.56 0.19 
14274-82-9 0.73 0.067 

7440-29-1 0.56 0.19 

PLANCBET SUFFI!: ALIQUOT 

7241-003 
7241-003 
7241-003 
7241-003 · 
7241-003 
7241-003 
7241-003 
7241-·]03 
7241-·]03 
7241-003 
7241-003 A.2 
7241-003 

0.100 g 
0.100 g 
0.550 g 

1.00 g 
2.03 g 
1. 00 g 
1.00 g 

0.250 g 
1.00 g 
:.oo g 
1.00 g 

1020 g 

' -, 
/ . .. 

' I : / I 
I , ' ' / . .,V'./ 

, ' ./ /, 
/ ,/ .., · /; 1/ . 

• ,. /;/ I 
• J I 1• ,, 

.' ,' /,/ ' -- -1,t,r 
>•1 I ;;/J :( ' 
.,,., ' 

MDA 
pCi/g 

0.2 
0.08 
a.as 
0.1 

ANALYZED 

10/13/93 
10/13/93 
11/10/93 
10/13/93 
10/09/93 
U/01/93 
10/20 ,/93 
10/07/93 
10/21/93 
10/14/93 
12/15/93 
09/29/93 

SOLID 

RDL 
pCi/g 

0.1 
0.1 
0.1 

REVIEWED 

10/15/93 
10/15/93 
11/17 /93 
10/18/93 
10/13/93 
11/02/93 
10/22/93 
11/30/93 
10/27/93 
10/ 18/93 
12/16/93 
09/30/93 

QUALI-
FIERS 

!J 
u 
tr. 
tr 

BY 

DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 
DPK 

TEST 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ~TMA:.:.:.:N.._ __ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version :2~-~27.;._ __ 

Reper~ da~e 12£21£93 

0 • " - l l ,j 
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SOG: "-"n"-'4-'-1 ___ _ TMA NORCAL Client:~estinghouse Hanford 
Contract:MBH-SW-069262 Contact: Dinkar Kharkar 

REPORTING GROUP 7241 

CASE NARRATIVE 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7241 is comprised of the samples listed on the 
chain-of-custody documents below. This sample group was processed under the 
Westinghouse Hanford Company Statement of Work P.O. MBH-SVV-069262. 

1.1 

1.2 

Chains-of-Custody 
This report includes data for the three soil samples from location 200.;UP-2, SAF 
#93-263 delivered under Field Log Book #EFL-1091. Chain-of-Custody numbers 
were not provided. 

Sample Volume 
One thousand mL plastic bottles containing the samples were received for the 
analyses. These were not adequate volumes to obtain the required detection limits 
for the gamma scan analysis. 

1.3 Missing Samples 
All samples listed under Fie!d Log Book #EFL-1091 were received. 

1.4 Holding Times 
The samples were collected on September 9 and 10, 1993 and sample processing 
was initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control consisted of one sampie each of a laboratory control sampie. 
a blank, and a repiic::ne. All originai analyses were ;:,erforrned with QC samples 7241-04 
through 7241-06. Arnericiurn-241 and :uriurn-244 analyses were performed with QC 
samples 7241-09 through 7241-11. 

The QC samples were prepared by the Quaiity Control Department. Copies of the QC 
notebook pages are included in this data package. 

2.1 Laboratory Controi Sampies 
The LCS recovery for neptuniurn-237 which was 81 % , which was below the 3 a 
total limits of (87 - 113)%. but within the protocol limits of (80-120)%. The LCS 
recoveries for all other nuciides were acceptable . The MDA ' s of the results for 
all analyses met the RD L's except for iodine-129 which was above the RD L due 
to the higher background of the detector in the region of interest. 

Case Narrative Section 
Page 1 of 3 

TMA 
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SOG: .;..:n:..;.41.:....-__ _ 
Contact: Oinkar Kharkar TMA NORCAL Client:Westinghouse Hanford 

Contract:MBH·SW-069262 
REPORTING GROUP 7241 

2.0 QUALITY CONTROL (cont'd) 

3.0 

2.2 Reagent Blanks 

2.3 

The MDA's of the results for all analyses met the RDL's. The gross beta result 
for the blank with a nominal aliquot of 0.1 g, was 11 pCi/g this was slightly 
higher than the RD L. 

Duplicates 
Results were satisfactory for all duplicate analyses. The MDA 's of gamma 
nuclides for the duplicate of sample BO9332 were higher than the RDL's due to 
the smaller than nominal aliquots available for analysis . The MDA of iron-59 for 
the original of sample BO9332 was higher than the RDL due to the short half-life 
of iron-59 . 

ANALYSIS NOTES 

3.1 Gross Alpha Analyses 
The average MDA for gross alpha was (4 ± 2) pCi/g. Gross alpha activity above 
the RDL was not found in any of the samples. 

3.2 Gross Beta Analyses 
The average MDA for gross beta was (5 ::::: 0. 8) pCi/g. Gross beta activity above 
the RDL was found in all of the samples . 

3.3 Seienium-79 Analyses 
The average yield for five analyses was (82 ± 16)%. The lowest yieid was 76% 
and the highest was 93 % . The average MDA was (20 ± 30) pCi/g. Selenium-79 
activity above the RDL was not found in any or :he samples . The MDA's for 
samples 809333 and BO9336 were higher :han the RDL due to quenching , 
resulting in lower scintillation ~ffic:ency. 

3.-4 Strontium-90 Analyses 
The average yield for six analyses was ( 84 = 5) % . Tne lowest yie ld was 81 % 
and the highest was 86% . The average MDA was (0.8 ::::: 0.1) pCi/g. Strontium-
90 activity above the RDL was not found in any of the samples. 

3.5 Technetium-99 Analyses 
The average yield for six analyses was (63 ::: i l ) % . The lowest yield was 55 % 
and the highest was 68 %. The average MDA was (0.2 ± 0.2) pCi/g. 
Technetium-99 activity above the RDL _was not fo und in any of the samples . 

Case Narrative Section 
Page 2 of 3 
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SOG: .;..:n::..;.4 __ 1 __ _ TMA NORCAL Cl ient:~est i n9house Hanford 
Contract:MBH·SW· 069262 Contact: Oinkar Kharkar 

REPORTING GROUP 7241 

3.0 ANALYSIS NOTES (cont' d) 

3.6 Iodine-129 Analyses 
The average yield for nine analyses was (72 ± 17) % . The lowest yield was 68 % 
and the highest was 76% . The average MDA was (2 ± 2) pCi/g. lodine-129 
activity above the RDL was not -found in any of the samples. 

3. 7 Isotopic Uranium Analyses 

3.8 

3.9 

The average yield for six analyses was (68 ± 11)%. The lowest yield was 59% 
and the highest was 75 %. The average MDA was (0.1 ± 0) pCi/g. Uranium-
233/234 activity above the RDL was found in samples BO9332 and BO9336. 
Uranium-238 activity above the RDL was found in samples BO9333 and BO9336. 

Total Uranium Analyses 
The average MDA was (0.3 ± 0.3) µ.g/g . Uranium concentrations ranging from 
(1. 1 to 1.2) µ.g/g were found in the samples . 

Isotopic Plutonium Analyses 
The average yield for six analyses was ( 41 ± 25) % . The lowest yield was 28 % 
and the highest was 60% . The average MDA was (0.03 ± 0.02) pCi/g. 
Plutonium-238 and plutonium-239/240 activity above the RDL was not found in 
any of the samples. 

3.10 Neptunium-237 Analyses 
The average yield for six analyses was (38 ± 15) % . The lowest yield was 31 % 
and the highest :7 ie!d was 52 %. The average MDA was (0.02 ± 0.02) pCi/g. 
Neprunium-237 activity above the RDL was not found in any of the samples . 

3. 11 Americium-24 l /Curium-244 Analyses 
The average yield fo r six analyses was (83 ± 13)%. The lowest yield was 74% 
and the highest yieid was 93% . The average :vtDA was i0.01 :::: 0. 01 ) pCi/g. 
Americium-241 and curium-244 activity :10ove the ~DL was not found in any of 
the samples. 

3.12 Gamma Scan Analyses 
A gamma scan analysis found only natural potassium-40, radium-226, radium-223 , 
thorium-228 , and thorium-232 activities in the samples. The MDA of iron-59 in 
all samples was lower than the RDL due to the short haif-life of iron-59. The 
MDA of cobalt-60 in samp le 809333 was higher than the RDL due to the small 
sample aliquot avaiiable for anaiyses . 

Case Narrative Section 
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Westinghouse 
Hanford Company 

Custody rorm Initiator 

CHAIN OF CUSTODY 

L E ROGERS 
Co~any Contact LE ROGERS Telephone -=-3-'-7""""6_--'-7-"6-"9-=0'--___ _ 

rroject Oesignntion/Si'llllpling Locations 200-UP-2 Collect ion Date 9;-9,_ -Q.. :') 
Ice Chest llo. SM L 36, 
Dill of L11ding/i\irbill llo. 

Method of Shipment OVERNIGHT AIR SERVICE 
Shipped to TMA 

Field Logbook tto. 

orrsitc rropcrty llo. 

EFL-1091 

rossible s~le naurds/Remarlr.s Keep samples at 4C (SOIL) ~QE, DE-:I~"'?,\...E 
Sample ldcntificnt!on 

I) 

2,250ml 
'1.1 l~Mil ,~. 250NI... 

; 

l':r.tr; TAL Hctnls, Ilg, Ti 
lis:VOA CLI' 
:,G:Sr.mi·VOA CLr 

G:A11inm: r ,Cl ,SOI, (ErA 300.0) 
r1c:A11iom; 1102,110.3 cerr. 353.2> 

G:Cynnidc CLP 

A,250ml 
-l, 125ml 

~1,Sml 
\(;)-'\ ~ 125ml 

r1, 125ml 
~ - 1, 1000,nl 

Gw :Keroscne (60151-1) 
l'/G:Gro!:~ .ilph;i/beti'I (Er -1 0), Gmnn., Spec to i ncludc,ci:-134,Cs·137,Co·60,Eu·152, 
Eu·l51,,Eu·155,K·'•0,Ru·106,ttn·22 (RC-30), Tot.ii Ur:,nium (El\·01C) U·235,U·2Jt,,U·236 (El'-70, El'·71, Er•S) llp· 
237,(RC·l01A, RC-622, er-5) ru-230,ru-239/240 (EP·OO, EP·Ol, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC · 
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am·241,Cm·244 (El'-60, El'·90, Er-91, El'-92, El'-93, EP-5) Se-79 

;::.._, ) 
1
-9 _-te.,~f~591111111,._I --IP~. EtEL~P~. f~ ... l~llel!'tt-mal~.1~,llta-9~,T-r-i-1:¢30(:;~ :IDC\ ~3 s 

1. \g,c,~~i9111l Gs:VOA CLP (.l7r\ · 
) r 4 250•1 nG•Swi lTO G\P ~, 

1. , 1:,p I · r t ~ ' """' ::::99_9,- i,-\0- ~ '""m G1A,u cnc,C I Q ,a .. 11:11 ..... .... -
7 

~\ J,12S•l P/ls1atsdonr '102,•1•3 (EPA 353 . z, a,, 1,125:::l ts1,v1nidr:CJP 
~-\0--l ·I., •~1t111l CA.Ke, o,:c:,1 (80-lSlt,-

J., lOQQMl P/8.61 src alphn/bcta (CP 10), Gi :.:.; ~pee to : iiclttde ,"" a 1iG 1 C! ill.Se &9 , E~ 152, 
Cw 1$/ 1;;" 15S,IC H,,n:u 106,.IA-l.2 (RL · 30), 16l5l 01,iiilClft (EJ\·OIC} 0-235,0-234,0·ZJe (EP -g, CP 41, EP S) ftp 
217,(RG 1010, Re 6C2. EP j) ,~ ""lD,"r: :ZJ?,C2CQ ccr ee, El'-O1, ci'-5) I ,z, (ltC 25, r.e 605) !t 90 (ftC 306, RE a... 

• 03, ftE )09, RC j8() Ta?? (2C · ?I, JC.- 601.) \m ti ·,e1'1 2~'• eel' eo, ti ~o, Ei'-91, ~, 9l, EP f3, f!r .,, Se-1'-

3) 
1,250ml 
,. 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

r:r.Lr;IAL Mct.ils,llg,ii 

;,G:Scmi·VOA CLI' 
G:Anions F,Cl,$04 (ErA 300.Q) 

r'/G:Anion~ 1102,1103 (EPA 353.2) 
G:Cynnidc- Cll' 

r.w:Y.cro~~nc (0015H) 
P/G:Gros!: olph;i/bi:?t/1 (Er-10), G:,nrn:i Spec :o i ncludc-,Cs·lJl,,Cs·l37,Co·60.c 
Eu· 154,F.u-155,K· 1,0,Ru· 106,11n·27. ( Rr.-30), iot:il lJr~niun CEA·OlC) V-235,U·?.Jl,,lf-236 
237,(RC·lOlA, ~C -622. ~P-5) i'u-230,ru - 2.3?/21,0 '. Er•IJO. ;;r-<31, EP-5) : -129 (RC-25, ~C-605) Sr· . ' C-306, :IC· 
303 ~C-309 ~C-304 Tc- 09 ' RC-24 1C·604 ~m- 241 O:m-244 ' EP-~O cP-~O ~P-01 SP-02 ~p-03 : P· 5 J -

[ J ricld ;rans(<?r r,( O:uHody 

Relinquished by: 

Re-Ii nqui shed by: 

Oispos:il Method: 

COflfflf!nts: 

i\•6000·407 (12/90) lF.f) UEf061 
Ch8in o( Custody 

leceived by: 

I ~eceived by : 

i in:il S~mole Dis osition 

Disr,oscd by: 

(Sign .ind Print 11.unes) 

Date/Ti me: 

D:,te/T ime: 

- ✓--~3 /t):5c) 

Date/Time: 

D:itc/T imc: 

D.ite/limc: 



Westinghouse 
Hanford Company 

Custody r orm Init i ator L E ROGERS 
C""'1any Contact L E ROGERS 
rro j cct Ocsignotion/Sampling Locations 

Ice Chest No. SM L 3b6 
Dill of Lading//\irbill No . 

200-UP-2 

1-lcthod of Shi~t OVERNIGHT AIR SERVICE 

Shipped to -~TM:..::Ac.!.-----------

CHAIN OF CUSTODY 

Tel cphone _3_7_6_-_7_6_9_0 ___ _ 

Col l ect i on Do t e q-\ O -q3 
Fi eld Logbook Ila . 

Offsite rroperty Ila . 

EFL-1091 

rossible SC111"4Jle Hazards/Remarks Keep samples at 4C (SOIL) y\X)tJe P€TecfE1) 
1) 

-
-

.-t,250ml 
~250ml 

..l-;ZSOml 
,+-, 125,nl 

;A-; 1,5ml 

Sall'4)lc Identification 

r:r.Lr; TIil Hctnls, Ilg, Ti -~::cr5 ":)3 
Gs:V0/1 CLP 
:-iG:Scmi·V0/1 Clr 

G:/\11inn,; f , Cl ,SOI, (Er/\ 300.0) 
r/G : /\niom; 1102,1103 (Er/\ 353 . 2) 

G:Cy:-inidc CLP ,....,.., 125ml 
--1, 125ml 
...-r;1000,nt 

Gw:ICeroscne (8015~1) 
rtG:Gro,;,; nlph:-i/beta CEP - 10), G:-in,~, Spec to includc,Cs-134,Cs · 137,Co-60 , Eu · 152, 
Eu·151,,Eu·15S,K·'·0,Ru·106,11:-i·22 ( RC - 30), Total Ur:-iniun (E/\·01C) U·235,U·231,,U·238 (Er - 70, Er-71, Er •S) llp· 
237,(RC · IOl/\, RC -622, er-5) ru-230,ru- 239/21,0 (EP·OO, EP-81, EP-5) 1· 129 (RC - 25, RC -605) Sr-90 (RC-306, RC -
303, RC - 309 , RC - 301,) lc-99 (RC · 2". RC - 601,) l\m· 241,Cm·244 (EP·OO, EP-90, er - 91, EP-92, er - 93, EP·S) Sc·79 

. i , 
- ,.....,,2501111 
~ 10-0"""1 ·-]; a:rn.~ 

' ;A ,2501111 
~ ...-t, 125ml 
fG\ '- ---t, 125ml 

" - ili'·'P ·-t, 125ml 
I ..-1", 125ml 

3) 

-1. 1000ml 

1, 250ml 
1,250,nl 
1 , 250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

r:ctr; T/\L Hctals,llg, r i Sc,9 $7:)~ 
Gs:VO/\ CLP 
aG:Sl!ffli·V0A ctr 

G:/\nions F,Cl ,SOI, (EP/1 300.0) 
P/C : /\niorn; 1102,1103 CEPI\ 353.2) 

G:Cym1ide CLP 
Gw:Kcroscnc (0015H) 

P/G:Gros,; alphn/beta CEP-10), G:-inm, Spec to includc,Cs · 134,Cs·137,Co·60,Eu·1S2, 
Eu·1Sl,,Eu·ISS,K·40,Ru·106,lla·22 (RC-30), Total ur .. niun (El\·01C) U·23S,U·234,U•238 (EP-70 , er- 71, EP · S) llp· 
237,(RC - 1011\, RC - 622, . er-5) ru-230,ru- 239/21,0 (EP·OO, EP-01 , Er • S) 1· 129 (RC-25 , RC-605) Sr-90 (RC-306, RC · 
303, RC - 309, RC - 304) Tc · 99 ( RC ·24, RC -604) /\m· 21,1,Cm• 241, CEP-80, EP·90, EP-91, EP · 92, EP · 93, Er•S) Se-79 

r : r.tr; I /IL Mct n ls , llg, l i 
Gs:'I0/1 ct.r 
nG : Scm i ·V0/1 CLP 
G:/\nions F, Cl,S04 CEP/1 300. 0) 

P/G:/\niom; N02 , IIOJ (EP/\ 353. 2 ) 
G:Cy:-inide CLP 

Gw:Kero~r.n ' ) 
rt · . "olph;i/bi:?ta cEr ·i O), c.,n,n:i Spec to incltN;/c,Cs-13',,Cs ·i 37,Co·60,Eu· 152, 

u·IS4,l:u·155,K •l,O, R11·106,11:-i·2?. (Rl: · 30), iot:il Ur:miun (E/\·OIC) U·235,U·?.31,,U · 230 (EP - 70, EP- 71, EF'-5) llp· 
237. CRC · 101/\. !tC-622. ~l' -5 > :'u - 230 . Pu• 239/2f,O CEP · IJO. Er'·ll1, EP·5) 1 • 129 (IIC · 25, ·RC·605) Sr-90 (RC · 306, qc -
303, ~C-309, ~C-304) Tc·09 ' RC- ~4, RC · 604) ,\m·Z41,Cm·244 ( EP· 60 1 ::P-00 1 EP- 91. SP - 02 1 EP ·9J 1 :P·S) Se· i 9 

[ j F i c l d Tr:,n,;it?r -, ( Cu!':tody Chnin o( rosscs,;ion (Sign :ind Pr i nt llnmes) 

Relinquished by: 

Re li nqu i shed by: 

Oispos;il Hcthod: 

COIT'ffl'!nt s : 

11 -6000 -~07 C12/90> t~rJ uEr06t 
Ch~ i n of Cu~tody 

Received by: 

Recei ved by: 

Fi n;i l S;irrolc Disoos i t i on 

Disposed by : 

.__ ______________ _ 

Oatc/T ime: 

9 . / CJ · q '3 / t:) I/ t) 

Oate/T ime: 

°!-i1-q-s, 
Onte/T ime: 

I Date/Time: 

O;,te/T imc: 

-013 



ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SD-EN-SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A 
I 

B C D CD LEVEL: 

PROJECT: ;2~ -l{P-2- DATA PACKAGE: p't,19'5f 2 -7/'f!A--t I I 
VALIDATOR:/4~~J LAB: r;p,,,_, ~./4'v/~ DATE: ' 5'/J~'Y 

I 
, 

CASE: SOG: -=z,~/ 

ANALYSES PERFORMED 
~ontiurn-90 ~netiurn-99 

- lJ p, 
Groaa t!r1(ipha J "":j Gamma M "f °Z'I. 

Alpha/Beta Spactroacopy 0 ,, :, Spec:troacopy 

Total Uranium 0 Radiurn-22 0 Tritium s--:- 12-- 7 IA/r1-Z5r-

SAMPLES/MATRIX ~9-?~,2 Ro 933& g c 93,;?3 
, 

1. Completeness 

Technical verification forms ~resent? 

2. Initial Calibration .. . .. . . . 

Instruments/detectors calibrated ~ithin 
one year of sample analysis? 

Initial calibration acceptable? . 
Standards NIST traceable? ..... 
Standards Expired? 

/ 

- /\, / .... \ , . 

. Yes 
'Y~ 
-~\ 

. - ·~) 

. Yes 

. 0 N/A 

N/A 

.. 0 N/A 

,,,,-...., 
r No i ,___, 

No 
No 
~ 

l!i9J -~ 

N/A 
N/A 
N/A 
N/A 

C 
·1 ' ( , omments: .' .,,, ;:j_~ '-i r_, ~ ·- J - ~ -• ·- "-.' ~ · ' · I_ ' : ' / I/(/ -~-- 0 ..,.-, 

I ,' // 

'1 , ,... _,,,,, tl ,".'1 ,-,:;,_/ 
{ 

/'l / ·"'"",~.-, 
,. ,; . . . :' I 

.•1 .:;_1 ... q..... ,...._·.r - ~ S .. :._--. ,,- -,::::, -.;_,,, , , ,1ta ,cr - < 

0 "" • 
~ .: 1 



-

WHC-SD-EN-SPP-001, Rev. 1 

3. Continuing Calibration . 0 N/A 
,<'.,,....______ 

Calibration checked within one week of sample analysis? . ~ ) No N/A 
Calibration check acceptable? . . . . . . . ·® No N/A 
Calibration check standards NIST traceable? • . . -~ No N/A 
Calibration check standards expired? . . . • . . . . . • . Yes ~ N/A 

Comments: ~ c:n:;1"~-'¥,/ /c',4,,, ~4 .a::z ~ ✓- ,:nn ✓ ✓ <z4>-- C::-'5 G 
/J , 

u ,;~L /4 ½ , ✓.£ ,,- ftf' - //C/ 

4. Blanks 

Method blank analyzed? 
Method blank results acceptable? 
Analytes detected in method blank? 
Field blank(s) analyzed? ••••• 
Field blank results acceptable? .. 
Analytes detected in field blank(s)? 
Transcription/Calculation Errors? ... 

. . . . . 0 N/A 

.cxis) No N/A 

. Q_ No N/A 

.(§2_ No N/A 
... Yes No JjM) 

Yes No qfi_D 
Yes No ~ 

. Yes ,_:·]g) N/A 

/ / / I / · Comments: , ~--. "" "" .,!.,-__/2 .• ,, ,/c/ .-' ~ , ~ .,,,, .;, .::; -~-✓- r 
/ / /' , / , --./ - / _/ / / ,,, / ., .. ' &-- . :::;., / ,.· " ~ .:...? ~ ."1 ' _., /~ ~ _;.,.( - ~ ·' 

.. ,. / / ., . / ' ,-, · - . -" ::;::; ::z -

5. Matrix Spikes .... 

Matrix spike analyzed? 
-----. ~/A 

Spike recoveries acceptab1e? 
Spike scurcz tr~c2.ab1e? . 
Spike source expired? .... • 
Transcription/Calculation Errors? 

,/ 

Yes 
Yes 
Yes 
Yes 
Yes 

No :~ --No ( Nik I 

No ,.~N1~ 
No --:.§1& 
No .Ji/Pu , ___ 

-- 02 2 

·I 



WHC-SO-EN-SPP-001, Rev. 1 

6. Laboratory Control Samples . . . . . . 0 N/A 

LCS analyzed? ...... . . (§) No N/A 
LCS recoveries acceptable? 
LCS traceable? ..... . -~~ No N/A 

. Ye No N/A 
Transcription/Calculation Errors? . . Yes (§) N/A 
Comments: ___________________________ _ 

t..n 7. Chemical Recovery . 
°' 

. . . . . 0 N/A 
r-... 

Chemical carrier added? 
Chemical recovery acceptable? . 
Chemical carrier traceable? •. 
Chemical carrier expired? 
Transcription/Calculation errors? . 

Comments: 

. . . . 

.c£) No N/A 

~ No N/A 
.<Jw No N/A 

. . . . . Yes ~ N/A 
. . . . Yes ® N/A 

----------------------------

8. Duplicates 

Duplicates Analyzed? 
RPO Values Acceptable? 
Transcription/ Calculat i on ~~rors? 

Comments: 

. 0 N/A 
,.--.. I .~:- No NA 
,,---.. 

.~Yes1 No N/A 

• Yes r~ - N/A 

----------------------------



-• Lt 
N . 
lt"-..:.! 

WHC-SD-EN-SPP-001, Rev. 1 

9. Field QC Samples 

· Field duplicate sample(s) analyzed? 
Field duplicate RPO values acceptable? 
Field split sample(s) analyzed? ••. 

'Field split RPO values acceptable? •.•. 
Performance audit sample(s) analyzed? 
Performance audit sample results acceptable? 
Comments: 

. 

. 

. . . . 
. 

. B1(;A 

------Yes No ~ · 
~ . Yes No ~ 

Yes No 

~ . Yes No 
. Yes No 
. Yes No A 

-----------------------------

10. Holding Times 

Are sample holding times acceptable? . .... ,, .... 

Comments: /.J / I 5 g v14 ,,., (e c:- 2 , ✓, r f i , 7 JJ., uj /2' 
-~ fl ,/ .. 4 I le=> r~'--r/v\J . 

1 
' 

11. Results and Detection Limits (Levels D & E) 

Results reported for all required sample analyses ? 
Results supported in raw data? 
Results Acceptable? ...... . 
Transcription/Calculation errors? . 
MDA's meet required detection limits? 
Transcription/cal cul ati on errors? ., . 

-~ No N/A 

,,;f;j -:✓-4~ c;--
/ / 

., Yes ' No 
~ 

. 0 N/ A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/ A 

• 1 Jes_..,~ No 
' ~ / ' ...... _ 

•'-,.Yes<- No 
.-··1""\ 

Yes (B_gj 
:-:-"', 

Yes · No \ -.__:......, 

Yes / N~. 
. ------., ! .,.....___ :\ L 

Comments: 1U \':,~ ! _; ::s--/---P~d :-"';;, \~ ., j , 
(', I/ 

.~S ~ i . 71,( .' ;- · 

- 1 ., ' 1 1 , 1\ _j___ 
:' :l c''f a ' C . .- V. e,,,_ I 'a <i.... -';. M J 

, -· ' ) ., / 
/ ,,,, ,;,,. . ' //' 7 ·~- · . ,7/,~ -

/ -- _._ 
r-'".'.' j 

·-., .• -- /"" 
r:,_,,.J j:J 

~ ; .j 
, · . ,,. -.---

.?lt / J ) 

--. ,- 7 
r~ .:.,, 

_;;, - c· G 
.:I , ~-~ 

. I ,,.-·, 

"'Y 0 

-~i')L 

'-~•v·'J 
I ~ .~ 

.,, . - -· 
i:.,..·· r I 

/"C 

-0?-1 ... . 



N309048-05 

TMA NORCAL 
REPORTING GROUP 7241 

Reagent Blank I REAGENT BLANK 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-05 
Dept sample id 7241-005 

ANALYTE 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 

CAS NO 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 · 
Neptunium 237 13994-20-2 
Plutonium 238 13981-16-3 
Plutonium 239/240 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
!ron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ru-chenium 106 
Ti n 113 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Europium 155 

REAGENT :SLANICS 

Page 1 
SUMMARY DATA SECTION 

Page 9 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-d 
~3967-70-g 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 

/'.l , 11 
t(vo /t'~A 

/ 

Client Westinghouse Hanford 
Contract · MBH-SVV-069262 

Cl~ent sample id _R_e~a_g_e_n_t-"'B_l~a_n_k __________ _ 

Material/Matrix-------- SOLID 

RESULT 
pCi/g 

·· 0 . . 21, 

c:r1:; ) 
-o. 27 .... 

0.003 ✓ 
0.052, 

· -0.24·;,. 
. a. ors 
0 -

.. O'. 
-u ,: 

... 

o.oos,. 
0 . 005 ' 
0.005✓ 

u . 
u· -
u 
u ,. 
u / 
u
u -
u -
u 
u -
u . 
u -
u 
u_ 
u . 
u-

2a ERR 
(COUNT) 

3. 3,,.... 
4.1-" 
2. o • 
o. 85 ✓ 

0. 088 .,. 
1.1 
o. 060_ 
0. 036. 
0.030~ 

O. 014 r 
0. 011., 
0.011-

;1 

MDA 
pCi/g 

5· .. --
5 .,-

3.: _ 
o·~a.,, 
0~ 3..,.,. 

~ '2:. 
a • .r--.... 
O~l-
0.1 .. _ 

0.003 
0 ~·03.. 
0.04· ,,.. 
o. 04/ 

0.02 -
0.4 
0. 02 __ 

0.04-
0.01-
0.02.--
0. 02 -
0.02_ 
0. 2 _. 

0. 02 -
0 . 02-
0.02 -
0.09 -
0.04-
0.02-
0. 06 _ 

RDL 
pCi/g 

10 
10 
10 

l 
0.5 
2 
0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

0.1 
0. 1 
0.1 

QUALI-
FIERS TEST 

·u:=-, ... . 

u,• 
u~ 

··11:::-· 
·fr ,, 
. ;. .... 
·u :: , 

·U:::. 
··u),, 
, ux·:· 
u:
u :· 
u·'· 

U' 
u 
.u: 
er 
u 
u.· 
u 
tr 
u 
u 
u 
u 
u 
u 
u 
u 

80A 
808 
SE 
y 

TC 
I 
u 
u 
u 
U T 

NP 
PU 
PU 

GAM 
GAM 

GAM 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ~T~MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version ~2_.~2_7 __ _ 

rteport date 12/21/93 

-023 



* 
~ 
e--...i 

r H309048-0S 

SDG 7241 
Contact Dinkar Kharkar 

Lab sample id N309048-05 
Dept sample id 1,4!-005 

AHALYTE CAS NO 

Radium 226 13982-63-3 
Radium 228 15262-20-l 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

TMA NORCAL 
REPORTING GROUP 7241 

. -. 

BLANK, cont. 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id Reagent Blank 
Material/Matrix SOL;tD 

RESULT :Za ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g FIERS 

u - 0. 04 ~- =.-: u =,·:,·. 

u - 0.1 - ·- U\ .· 

u - 0.02 - u-=" 
u- 0.1 .. -.- u ::== 

~ST 

GAM 
GAM 
GAM 
GAM 

~ '-----------------------------------------------' ~ 
""=:.---~ 

LAB SAMPLE ~ST 

N309048-05 80A/80 
N309048-05 80B/80 
N309048-05 SE 
N309048-05 y 

N309048-05 TC 
N309048-05 I 
N309048-05 u 
N309048-05 u T -N309048-0S NP 
N309048-05 PU 
N309048-05 GAM 

QC 15455 - 15464 

REAGENT BLANKS 
Page 2 

SUMMARY DATA SECTION 
Page 10 

PLANCBET 

7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 
7241-005 

SUFFIX ALIQUOT ANALYZED 

0.100 g . 12/03/93 
0.100 g 12/03/93 
0.500 g 11 / 10/93 

1.00 g. 10/13/93 
2.00 g :0/09/93 
1.00 g U / 03/93 
1.00 g 10/20/93 

0.250 g 10 / 07/93 
l.00 g 10/21/93 
1.00 g . 10 /14/93 

750 g 09/29/93 

,I . ;/ 
. . . l i 

. / /,A,#µ ~ .;?, 
/ 1/ - .· ;ffe1 l 1( 

I / t /7 1 /r;t;-
/7 I , / / ' ' 

. ' ,1/ , I 1' 7 1 / : ' 
I 

-~ 

REVIEWED BY 

10/15/93 DPK 
10/15/93 DPK 
11/17/93 DPK 
10/18/93 DPK 
10/13/93 DPK 
11/05/93 DPK 
10/22/93 DPK 
11/30/93 DPK 
10/27/93 DPK 
10/18/93 DPK 
09/30/93 DPK 

Lab i d .... T .. MA'""N'-'---
Protoco l WHC-HASM 

Version Ver 1.0 
Form DVD-OS 

Version =2~-~27"--
Report date 12/21/93 

\. 02 G 



a .... 
0--, 
r-,.... -
L-~ 
C",...! 
~ 

""""""" ----· ~---

N3O9O48-ll 

TMA NORCAL 
REPORTING GROUP 7241 

Reagent Blank 

I REAGENT BLANK 

SDG ~7=2-4-1 _______ _ 

contact Dinkar Kharkar 

Lab sample id N309048-ll 
Dept sample id 7241-011 

AHALYTE CAS NO 

Americium 241 14596-10-2 
Curium 244 13981-15-2 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id Reagent Blank 
Material/Matrix ________ SOLID 

RESULT 2a ERR MDA RDL 
pCi/g (COUNT) pCi/g pCi/g 

a. 003- 0.008 0. 01 . a.as 
0 0.005 0.01 0.05 .. 

QUALI-
FIERS TEST 

u :=: TP 
er· TP 

LAB SAMPLE TEST PLAHCllET SUFFIX ALIQUOT AHALnED REVIEWED BY 

N309048-ll TP 

QC-16710 

REAGENT BLiUflCS 

Page 3 

SUMMARY DATA SECTION 
Page 11 

7241-011 LOO g, · 

' / 1,1/J, ~ / ~r 

12/15/93 

/ ~1/,!/{I I ,½ I / 
; I I 

! £ C,,j' 
/ ,,, ( / -'J I 

--:7 / _y • I ! I 
/ I f I 

12/16/93 DPK 

Lab id _T-MA ___ N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2. 27 . 

Report date 12/21/93-

'"02 7 



--

SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

• 809332-TMA-611 

.<3.'~·,\lph~B9.ta 

..... ........... 

... ..... ~~,:r,pl1t II:>: 809332 
.... ,\li(lll(l.t:.. . .. 0.10 

Detector: 102 
Count time: 

.... ... . ..•.... ..... ·· ·····~---

.. A.'P~.~ ~.P.r.ri=. 

.A.lph~! .8-kgd: 
A.lph~~ ~t~lk: 

A.IP~~! E:.ff: 
A.lpha ReslJ.lt .. C:.il~'. : 
#\lph~ R8:5.lllt ~ptd.: 

.... . A.lpha MDA.. C:.ile:: . 
#\lpha ~[)·,\· ~ptd'.: 

Bet.a ep,:r,: ._ 

.... .. ... Bk.qd.= .. -. 
Xtalk: 

............•.. . .. . .... . ..... -- . 

Eff: 
. ···•· .. ······ ·· ···· ...... ... . 

Beta Result Cale.: ... . .. . ............... . 

.. . . Bet~ ~~lJlt Flptd.: 
Beta MOA Cale: 

Bate! M[)A.rP.t.d: 

611RAD.WK1 

100 
0.23 
0.09 

0.006 
0.137 

4.50 
4.49 
4.47 
4.49 
2.50 
1.13 

0.268 
0.42 

14.27 
14.30 
5.32 
5.31 

809333 
0.10 
104 
100 

0.17 
0.05 

0.006 
0.146 

3.59 
3.58 
3.12 
3.11 
2.14 
1.02 

0.262 
0.42 

11.63 
11.70 
5.02 
5.02 

809336 
0.10 
109 
100 

0.16 
0.04 

0.006 
0.127 

3.97 
3.99 
3.26 
3.25 
2.58 
1.04 

0.275 
0.42 

16.29 
16.30 
5.11 
5.11 

QC-LCS 
1.00 
112 
100 

4.88 
0.05 

0.006 
0. 103 
20.60 
20.60 
0.46 

···· · 
0.47 

22.06 
1.10 

0.296 
0.41 

21.35 
21 .40 
0.54 

.0.54 

......... ······ ······· · ....... . 

QC~B~t.4t< . ,1:1~9.~~-::l:>Yl=I: 
1.00 0.10 
110 • 

100 
0.08 
0.07 

0.006 
0.106 

0.02 
0.03 
0.52 
0.52 
2.25 

115 • 
100 

0.31 
(}.09 

0.006 
0.132 

7.15 
7.11 
4.82 
4.81 

. ··•··•· ...... . 
2.48 

1.25 0.99 
......... ············ ... .. ········ ·····-

0.293 0.271 
0.41 
1.09 
1.09 
0.57 
0.57 

0.42 : 
. ......... ··· ··· ·-

15.36 • 
15.40 

4.99 
4.98 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Selenium 79 

...... ~lllpl1t. l1:>: . 809332 809333 809336 QC-BLANK 809332-OUP 
Detector, LSC: 5 5 5 5 5 .. .. .... .. .... ... ..... ····· ·· ······ 

Count time: 150 150 150 150 150 
. . . . . . .. . . . . . ........ . . . ... 

Detector Elf: 0.226 0.076 0.037 0.382 0.112 . 
···• ···· .. -·.······ 

.. . ~ 111P..1tt. cplll: 11.19 10.16 9.8 10.67 10.52 
... 

~kgd cpm: 10.73 10.n 10.n 10.n 10.73 
Yield: 0.9312 O.TT1l 0.7603 0.8718 0.7593 

Decay q.o,rr: 1 1 1 1 
l\liQU0t: 0.54 0,53 0.55 1 0.54 

·· ····" . . . 
Result calc: 1.82 -8.85 -28.24 -0.14 -2.06 

Res.ult .. rptd: 1.80 -8.95 -28.40 -0.14 -2.06 ...... 
MOA calc: 4.94 18.11 36.35 1.69 12.23 

- MOA rptd: 4.99 18.40 36.97 1.71 12.36 ... . . ·• • · 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Strontium 90 
" ""' 

~,:r,plEt _lO: 809332 809333 809336 QC-LCS QC-BLANK 809332-DUP ... . •·• 

Detector: 205 206 207 208 209 210 .... 

~~g: 0.3632 0.4500 0.4020 0.5485 0.4631 0.4201 . .. .. ... .. . ···· ········ ···· ··· 
Count Time: · 33.000 33.000 : 33.000 33.000 33.000 · 33.000 

.. ··· · ··· ·• · ·· .. ... .... .. ..... . . . . . . . . . . . . . . . . . . . ' . .......... ... ... .. 

......... .. ... X~-~r.ri= .. -0.059 0.117 -0.041 9.887 0.003 -0.298 
··• ···· ··•··· ·- .. .. 

. f;lcip~ l"l_rri_e, _d~~: 33.441 32.441 32.441 0.000 0.000 33.441 
.... ... ... . ···• · ····-

Lambda: 6.86E-05 6.86E-05 6.86E-05 6.86E-05 6.86E-05 6.86E-05 . . . . . . . . . . . . . . . . . 

.. ... [)~ay: o.99n 0.9978 0.9978 1.0000 1.0000 : o.99n 
Yield: 0.8555 0.8555 0.8038 0.8138 0.8609 0.8138 

PPT. corr.: 1 
("-I . . . ~lig_u<?t: 1 1 1 1 1 1 
CJ 
co Product: 0.8535 0.8536 0.8020 0.8138 0.8609 0.8119 - C-zero: -0.0691 0.1371 -0.0511 12.1492 0.0035 -0.3670 • -,. P-Factor: 1.859 1.859 1.859 1.859 1.859 1.859 
~ Result, calc.: -0.058 0.115 -0.043 10.174 0.003 -0.307 
~ .. .... .. . .. . . . . .. . . . . .. .. . .. .... .. 

F.t~~-1~!. rpt~.: - . -0.058 0.114 -0.042 10.173 0.003 -0.259 · . .. 
MCA, calc.: o.n6 0.864 0.767 0.909 0.883 0.794 ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., .. .. . cia"29· ~ ..... MOA, rptd. : 0.746 0.817 0.811 0.933 0.820 ....... .. .. 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Technetium 99 

~pl€! IC): .·. B09332 B09333 B09336 
Detector: • 13 14 11 

..... . ~4tt.~.~i,~: ... ... 0.150 . 0.280 0.180 

....... I?~~= .. •. 29.985 28.985 29.003 ...... · ··• ..... 
Lambda: 8.91E-09 8.91E-09 8.91E-o9 · 

DEIC.ay: . ... 1.0000 1.0000 1.0000 
..... 

Yield: 0.629 0.676 0.680 
AliQU0t: . 2.020 2.000 2.000 

P-Factor: 2.340 2.340 2.340 

r-,f7 
Count, time: 583.300 583.300 556.700 

c:.:) .. Bk.9- ~ cpm: 0.470 ·0.480 0.650 
co Result, calc.: 0. 125 0.218 0.140 -• .. .~~ult! rptd. : .· 0.125 0.215 0. 139 
t_l;2 
~ MOA, calc.: 0.110 0.104 0.123 
ir-...J . .. . ... .. ~[?A!. rptd.'.: 0. 114 0. 109 0. 130 

s.... ...... 
t:!J--., 

611RAD.WK1 

QC-LCS 
12 

14.760 .. ... .... 
0.000 

8.91E-09 
1.0000 
0.569 
1.000 
2.340 

556.700 
0.500 

27.347 
27.341 
0.259 
0.275 

QC- BLANK B09332-DUP, 
. . . . . . . . . . . . . . . . . . . 

15 11 
0.060 0.070 . 
0.000 · ·· 3iisis · 

. ... .. .. .......... 
8.91E-09 8.91E-09 • ... ... ...... 

1.0000 • 1.0000 · 
0.651 0.553 
1.000 2.040 
2.340 2.340 

123.800 123.800 
0.550 0.480 
0.097 0.065 
0.104 0.064 • ........ ... . . . 
0.503 · 0.271 
0.550 0.291 

..... ....... ............ ~ 

23-Mar-94, PAGE 4 

0~ 1 
~ . ' v .._ 



', 

SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-61 1 

Total Uranium 

... ~t~_rid~r~. Intensity Cale Apt~ 

. _ ....... ~'.~~ -- .~!"' _ ~mple 10 __ _ lntens. Result Rslt 
0.156 • 1564 809332 13132 1.283 1.407 ····· ···· ··· ··· •·•·· ·· o:S-~ff" -····· · · ·· s·iso··: tfos33i · 14870 1.453 1.363 . . . . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . . . . . ' . . . . . . . . . . 

0.976 : 10437 809336 13631 1.332 1.364 
··············· .. ,. ·•··· ····· ······ ··········· ······ ··. 

2.603 26611 • QC-LCS 16046 1.568 1.447 
....... ······ ··· ·· 

4.881 49546 QC-BLANK -680 -0.066 0.037 ... ... 
16.27 150595 B09332-DU 11930 1.166 1.335 

.... ~lope: 9.8E-05 

---
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09332-TMA-611 

Uranium 233/4/5/8 

SalTlple .1[): 809332 809333 B09336 QC-LCS QC-BLANK B09332-DUP' 
Detector: 23 24 25 26 27 28 

Samp.Ie coun.t .t.irr:ie: ... 152 152 152 933.93 193.28 193.28 . 
. . .. . . ..... .. ...... ... .... , ... . 

GMT count: • 293.790 · 293.790 293.790 293.790 293.790 ' 293.790 . 
...... ... .. ···· ·· · ............... . , ... . .. .. . 25:f292 :· . ·····•· •··········· ··· 

Zero time: 252.292 252.292 252.292 252.292 252.292 .. . . . . . .. . .. .. .. ·· ····· ... . 
... Corr:. trac.Et~ .~pr:r,: ._ ... 10.49 10.49 10.49 10.48 10.49 10.49 · 

..... . ... 

. .~.kgd .cour,.t .ti.111.Et: .. _. 2610.45 2610.45 2610.45 2610.45 2610.82 2610.45 .. . ..... ··· ·· ····· -
: Net tracer counts: 348 372 337 2262 314 358 ..... . .. 

Detector etf.: 0.3112 0.3124 0.3097 0.3195 0.2625 0.267 · ...... ··•·• •·· · 

Yield: . 0.7016 0.7468 0.6824 0.7233 0.5900 0.6613 . . ... .. ... .... 
Ln U-2.38, gro~ counts: 17 28 42 1847 0 37 c:, 
o::t LJ-238, bkgdcounts: 0 1 0 119 0 0 - U-238, Lambda: 4.23E-13 4.23E-13 4.23E-13 4.23E-13 4.23E-13 4.23E-13 ......... •· • .... .... . . 

............ . U:'.'.23~ .•. •-ecay.<:orr: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

... lJ.::-~ .• g.r~ c.()':lr,ts: _ . 1 4 0 1146 0 5 ..... . ... ... 

..... lJ.::-.~3-5• .. ~.kg~·~·()llrl.t~: .. _ 0 1 0 5 0 1 
.. . ............ . .. 

U-235, Lambda: 2.67E-12 2.67E-12 2.67E-12 2.67E-12 2.67E-12 2.67E-12 · 
. ·········· ·······" ··"· ·········· ····· · .. ···•·· ..... 

.. lJ..-?3-5, oe.c~.x.<=o.rr: . 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
····· .. 

U-235. branch ratio: 0.826 0.826 0.826 0.826 0.826 0.826 ............ . ........... ..... ... . .. . 

l:)-~3-3'-~_. gr~. CC>lJrlt~: 29 21 32 1963 2 33 

u .-:-23-3/4 .•. ~kgd cc,u.ri.ts: 2 3 1 141 1 2 
U-233/4, Lambda: 1.17E-08 1.17E-08 1. 17E-08 1.17E-08 1.17E-08 1.17E-08 

U-233/4, Decay corr: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

AliQ.llOt: 1 1 1 1 1 1 
U-238, result calc.: 0.231 0.343 0.589 3.606 0.000 0.488 

.. lJ-2.38, result .rptd: 0.230 0.340 0.590 3.600 0.000 0.490 
U-238 MDA calc.: 0.104 0.097 0.108 0.106 0.115 0.101 

U-238, MDA rptd.: 0.100 0.100 0.100 0.100 0.100 0.100 
U-235. result calc. : 0.016 0.046 0.000 2.883 0.000 0.064 
U-235. result rptd.: 0.016 0.046 0.000 2.900 0.000 0.064 
U-235, MDA calc.: 0.126 0.118 0.130 0.026 0.140 0.123 

~-235, MO~ rp.td.: 0.100 0.100 0.100 0.030 0.100 0.100 
U-233/4, result calc.: 0.366 0.229 0.435 3.802 0.015 0.409 
U-233/4, result rptd.: 0.370 0.230 0.430 3.800 0.015 0.410 
U-233/4, MDA calc.: 0.104 0.103 0.108 0.115 0.115 0.101 
U-233/4. MCA rptd. : 0.100 0.100 0.100 0.100 0.100 0.100 
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SAMPLE RESULT VERIFICATION , DATA PACKAGE: 809332-TMA-6 11 

Plutonium 238/239 

-~,:r,plelrJ: 809332 809333 809336 QC-LCS QC- BLANK 809332-DUP' .. 
Detector: 54 63 64 65 66 57 .................. 

Count time: 1046.02 · 725.87 725.87 725.87 725.87 1046.02 .. ............................. 
GMT, count: 292.091 288.237 288.237 288.237 288.237 292.091 

. ·········· ······· ······· ......... .... ..... 
Zero time: 252.292 253.292 253.292 288.237 288.237 252.292 

.......... ············· ······ ..... .. .... .. 

. . . .. . 9 _orr , __ tr.c11:_er. . ~p,:r,: _ 4.86 4.86 4.86 4.86 4.86 4.86 ... . 

_l:3~gd! __ count_t_im_e: 2739.25 2390.63 2390.63 2390.63 2390.63 2739.25 

Net, tracer counts: 1145 494 554 461 407 962 ..... ... •·. 

Detector Eff: o.3n9 0.398 0.4048 0.4159 0.4137 0.3612 .. 
Yield: 0.5960 0.3518 0.3879 0.3142 0.2789 0.5239 ....... . .... ..... .. 

t·~ .. f>1J_?39, gr~ __ c~un_t~: 1 0 3 161 1 3 

__ i:>u239, _~_kgd ,::_~urits: 2 , 1 1 0 0 
Pu-239, Lambda: 7.78E-08 7.78E-08 7.78E-08 7.78E-08 7.78E-08 7.78E-08 ..... •··•· •·· 

( • .. . .. .. _ .. Pu23~ d_ecay: 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 _,., 
P1J_?3.~•-gr~.t::~_u.ri_t~: _ 0 , 0 0 1 2 C'-...! .. 

C'"-....!. i=>IJ_?3.8, __ ~.k.~ t::01:JO_t~: ... 1 0 2 0 0 2 
~ 

.,. Pu-238, Lambda: . 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 .................. ... .. .. .. .. ............ .. . . - .. _f>_lJ~~--~-ec:_.1y: 0.9991 0.9992 0.9992 1.0000 1.0000 0.9991 
~ 

.. ~- .. ______ Ali(lue>t: ... . 1 1 1 , , , 
.... 

Pu239, Result calc.: -0.002 -0.004 0.008 0.760 0.005 0.007 ...................... ... .... 
Pu239! Result rptd: -0.002 -0.004 0.008 0.760 0.005 0.007 ' ... ··••·•• .. 

f>1J?_3.9, ~l?.1._t::cllt::::_ ._ 0.015 0.034 0.030 0.036 0.041 0.017 · 

___ f>u2_3.~, ~DA_ ri>_t~.: 0.020 0.030 0.030 0.040 0.040 0.020 
Pu238, Result calc.: -0.002 0.004 -0.008 0.000 0.005 0.000 .. .. 
Pu238, _ Resu_lt rptd. : -0.002 0.004 -0.008 0.000 0.005 0.000 

Pu238, MDA calc. : 0.015 0.034 0.030 0.036 0.041 0.017 
Pu238, MDA rptd: 0.010 0.030 0.030 0.040 0.040 0.020 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

Americium/Curium ... . ...... ... . 

.. . ..... ........ . . 

.. .... ~PIEi. ii:>: ... 809332 
Detector. 52 

!••···· ......•••.... ... .. ... .. . . ·········· · ··· · · ··· · · •.•·•• 

Count Time: 973.58 • 
!" " '" "" ' "" "' "'' ' ''""' ' ''''' "" ··········· ·=··• •·•··· ···· 

GMT, count: , 350. 100 
·····••··•··•····•~-- ... .... ....... zer0·1·im·e:··-=- · 252.2s2 

! '.ii~IM.: .~.P.r.ri: ... 
. ~kgd .C.".unt.ti1111:1: 
Net tracer counts: .... ... ......... 

Detector eff.: 
Yield: 

A_liQU.ot: 

4.95 
2380.13 

1376 
0.3835 
0.7445 

...... ~lll2.4 ~ .gr".ss C."':-'".ts: 6 
.. A_n,241 .b~_g~.'..C."':-'nts: 5 

Am-241, Lambda: 4.03E-06 .. .. .......... .. ........ .... .... ..... 

.. . ... .. .... ~lll2.~~ .. ~.EtC:~Y: .. _ .. o.9996 
.......... <=..".'2.~.~r~.C."':-'"..~ .. ~. 2 
. ..<=.'-'12.~ ~~o<:1.C."':-'".~ ... ~ . ···· ····· ...... ? .. 

Cm-244, Lambda: 1.06E-04 , 
·· ····· ····· ···· ·•·· ·· ··· .... . ....... ...... ... ..... . . 

<::lll2.~.~.El?.Y: ... . .. ~'.9.8~. 
Am241 r~tJl.tpiilc.: 0.002 
Am241 reslJ.lt. rptd.: 
Am241 MDA calc.: ...... .. .. ........ ....... . 
Am241 MD.A rptd: 

Cm244 result calc.: 

Cn1244 r,~ult rptd: 
Cm244 MDA calc.: 
Cm244 MDA rptd.: 

611RAD.WK1 

0.002 
0.017 
0.016 
0.000 
0.000 
0.013 
0.013 

809333 
53 

973.58 
350.100 
252.292 

4.95 
2380.13 

1570 
0.38TT 
0.8403 

1 

7 
5 

4.03E-06 
0.9996 

6 
5 

1.06E-04 
0.9897 
0.003 
0.003 
0.015 
0.014 
0.001 
0.001 
0.015 
0.018 

809336 
54 

973.58 
350.100 
252.292 

4.95 
2380.13 

1533 
0.3782 
0.841 1 

4 

5 
4.03E-06 

0.9996 
5 
2 

1.06E-04 
0.9897 
-0.001 
-0.001 
0.015 
0.014 
0.004 
0.004 
0.011 
0.011 

QC-LCS 
58 

973.58 
350.100 
350.100 

4.95 
2380.13 

1663 
0.3712 
0.9296 

1 

918 

5 
4.03E- 06 

1.0000 

54'6 
2 

1.06E-04 
1.0000 

1.224 
1.225 
0.014 
0.013 
0.729 
0.729 
0.010 
0.010 

QC-BLANK 809332- DUP ...... ······ · ·· ··••····· ........ ...... . . ~ 

61 57 : 
973.58 973.58 

350. 1 00 · 350. 100 • . . . . . . . . . . . . . . . . . . ' 
350. 100 . 252.292 , 

4.95 . 
2380.13 

1711 
0.4181 
0.8492 

1 

7 

5 
4.03E-06 

4.95 · 
2380.13 

14TT 
0.3553 
0.8626 

1 

3 
4 

. . . . . . . . . . . . . . . 

4.03E-06 : 
1.0000 · 0.9996 

... .. ········· •• ·••··· ··-
3 · o . 

... . ············ ·· ···-3 . 2 , ............ ...... ... .. 
1.06E-04 · 1.06E-04 

.............. ...... . , .... ······ ·· ······ ···· ····· 
1.0000 
0.003 
0.003 , 
0.014 ......... .... 
0.013 
0.000 
0.000 
0.011 
0.013 

0.9897 
-0.002 . 
-0.002 · 

0.014 
cioi :f ·, 

-0.003 
- 0.003 · 

0.012 
0.012 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-61 1 

Neptuniu.m 

809332 .. ... ·• . 
Detector: 

.. . .. . . . ····· ··········· ... .. .. . 

. . . . .. . .. .. ....... .. . ... .. ~P..2.39. ~.P.!:n.= 
Inst. eff.: . ......... ..... .... .. ..... ... .. .. ............. .. . 

Am243 added: 
....... . ···· ········•···················· ········• -·•· 

Yield: 
.... ············· ···········-· 

53 
21.92 
0.721 
99.08 

0.3068 

...... A..ligu.~t: .. _. .. .. 1.000 
Count time: 1020.87 

···· ·••·••····· ·•·••······· •· · 
Np237 gr~~ ~~un~s:. 12 
Np237.~.~gd.~~unts:. .. 3 

............... N.P237 .iSPEte:: ~ff:. 0.386 
~P2.3!_.r~tJ.1t.~<1I~'. :.. 0.034 

.. ~.P.2~! .~~lt .rpt~:: . 0.034 
.N.P.2.3!. .~1:>A cal~:=... 0.030 

.. Np2,~!. ~1:>~ .. rpt~.'.: .. .. 0.040 

611RAD.WK1 

809333 809336 QC-LCS 
54 57 66 

26.39 24.83 23.18 
0.721 0.721 0.721 
99.08 99.08 99.08 

0.3694 0.3476 0.3245 
1.000 1.000 1.000 

1010.87 964.33 1054.18 
1 3 789 
2 0 0 

0.378 0.367 0.413 
-0.003 0.011 2.516 
-0.003 0.011 2.500 
0.024 0.028 0.024 
0.030 0.011 0.010 

QC-BLANK 809332-DU 
49 

36.98 
50 

2i·s8·. 
·o~i2;- .. ;· ----- ··· ·0~121· .. 

. .. . ··•···· ·· · ..... •·• • ..... ... .. .. ... . 

.. ... 9.~'.~~ .. : ........ ~9.:.~~ .. ' 
0.5177 0.3861 

1.000 1.000 ' 
993. 1 · 993. 1 . 

5 ····· ·· ·s, 
3 1 

0.364 0.355 
0.005 . 0.013 
0.005 0.013 ....... ... ....... 
0.019 · 0.025 ................. ... 
0.027 · 0.025 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809332-TMA-611 

lodine-129 

809333 809336 ,.~lll!Jltt .1c:>:. . 809332 
Detect.or: INGE1 XSPEC14 XSPEC14 

. ······· ········ · ....... ......... . 
Count Time: 203.9 465.33 899.68 

I···••••••• ••·•• .... . . . . .... . ....... . . ...... ... .. . .. , ..... .... ..... ,., 

,... .... ........ ..... . .... ~.,~.~.P.'-'1= .... . ... .9:~87 • 0.507 
.................... ~~.g~r,lll: __ .... 0.181 · 0.508 . 

~,~,,~ ~pill:. -·· . -0.004 . - 0.027 
0.026 

0.00E+00 
49.01 

1 

0.7646 , 

N,1tt C1Jm: ._ . -0.096 
Lambda: · 0. 00E+00 

Corr. Days: .. 

[).ec~y: 
Yield: ... 

.. ....... ... ... Aliquo,t: 
PPT. Corr.: 

Product: 
P-factor: 

.. ···· ·· ··••· ~-- · •·• ·· •···· . .. ... .. ...... ··-- --·•· . 
Result Cale.: . 

··-· •· ·· ····· ···· 
Result Rptd.: ·· ·· · MoA··caic:: 

. ···· •·•·········· ··· 
. . ~-[)~ ~pt~ .. : ..... 

611RAD.WK1 

91.37 
1 

0.6924 

1 

6.92E-01 
1 

7.SSE-01 
1.00 4.57 

-0.062 0.070 
. . . . . . . . . . . . . . . . . . . . 

-0.063 0.070 
0.188 0.415 
0.268 1.475 

0.65 
o.n9 

-0.155 
0.026 

0.00E+00 
52.82 

1 

0.7613 , 
1 

7.61E-01 
4.87 

0.075 
0.075 
0.395 
2.147 

.. ... .... . .. .. ... ..... ... 
· QC-LCS · QC-BLANK 809332-DU ........ ··••·•··· 

XSPEC15 . XSPEC14 XSPEC14 
401 .85 
15.307 
0.909 

-0.101 
14.499 

788.93 • 1329.93 
·· ··· ··•········ ··· ··· ••·· ··•· · ·· ····· ···· 

0.533 0.527 • 
.. · ············ ..... 

0.496 0.59 
-0.155 . -0.053 
-0.074 -0.010 

0.00E+00 .. .. o:ooE+0O . . 0.00E+OO 

0.00 0.00 54.46 
1 

0.6957 
1 

1 
6.96E-01 

4.87 
45.719 · .......... ...... -~- ... 
45.700 

0.699 
2.9n 

, 1 

0. 6834 0. 7322 

1 . 1 

6.83E-01 7.32E-01 

..... ~.:~?. :. . . .... . ~:S.! ; 
-0.238 • -0.028 • 
-0.237 -0.028 

. .. .. .. . ......•.... ... . ~ 

0.375 • 0.276 • 
2.457 1.122 
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